
lAKUBi: »UISmBKbKU »UD The protecting cloaks of night, foul weather, 
and ocean are stripped from a submarine by the detection gear and skill of an S2F Navy crew. 
Pinpointed, the sub is sent to a point of no return— the bottom of the sea. All this equipment 
required a two plane hunter-killer team until Grumman packaged it into a single aircraft. 
Grumman S2F’s arc now operational with the Navy. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION bethpage - long island . new yqrk 

Designers and builders also of the supersonic Tiger, Cougar II, Albatross amphibian, metal boats, and Aerobilt truck bodies 
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First with a practicul constant speed drive 
Now applied to every major type of aircraft 
Output speed control held to 400 cycles, ±'A% 

Originated drive which successfully parallels alternalors 
Developed completely automatic paralleling system 

Engineered drive to carry full had {and overload) at input speeds from engine idle to 
full thrust (emergency power under engine windmill conditions) 

Designed drive to meet all temperature and altitude requirements (-65° to 300° f ; up 
to 65,000 feet) 

Adapted drive— /Htrfiwri/ number of ratings and configurations— to meet widely varying 
design conditions 

Employs constant research to decrease weight, increase efficiency, minimize outline, meet 
new requirements 

Phone or write our home or district office 


SUNDSTRAND AVIATION 


Division o< Sundslrond MochW Tool Company, ROCKFORD, ILLINOIS • Weslorn District Office: Howlhome, Californio 

CONSTANT SPEED DRIVES * AIRCRAFT ACCESSORIES 



How we keep a tiger 
from losing its bite 


QEVBRAt YEARS AGO, "blowout" 
O troublessometimesmadefaiifighters 
useless in high altitude combat. The 
severe effect of high pressure inside the 
canopy, low pressure ouraide. would pop 
the inflatable seal between the canopy 
and fuselage, h had to stretch so much 
to make an air-tight seal it couldn't take 
the strain. 'When that happened the 
pilot had to get down fast. 

Today, most new fighter pilots don't 
know what a canopy seal blowout is. 
The reason; B. F. Goodrich developed 
an inflatable seal that holds cockpit 
pressurization at altitudes of eight miles 
and up. It stands the strain I^ause it 


eliminates dangerous stretch. The seal 
protects over a dozen of our hottest 
fighters like the new Grumman F9F-9 
Tiger, shown above. 

B. F. Goodrich’s inflatable seal has a 
mbberized diaphragm that rests inside 
a U-shaped solid mbber base. Inflated, 
the diaphragm simply lifts against the 
canopy to make an air-tight seal. It's 
like blowing up a paper bag. Dangerous 
stretching (like blowing up a btdloon) 
is eliminated. 

The seal inflates almost instantly. 
And even at minus 65° it inflates with 
less pressure than old-type seals needed 
at toom temperature. Also, it resists 


wear and damage better. Fits curves 
better. Seals and unseals faster. Mini- 
mizes sliding wear and scuffing. 

This seal is another example of 
B. F. Goodrich's contributions to avia- 
tion progress. Other B. F. Goodrich 
products for aviation include: tires, 
wheels, brakes; De-Icers; heated rubber, 
Pressure Sealing Zippers; fuel c^ls; 
Rivnuts; Avrrira; hose, accessories. 
The B, F. Goodrich Company, Aero- 
nautical Sales, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 


STUCK? 
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Ram is a Job Shop type opera- 
tion. producing small and 
medium quantities of Devices, 
Components and Instruments 
at low cost- 

Here’s what RAM can do for 
you: 

1. Produce an item to your 
print or from sample. 

2. Develop and produce an 
item to meet your perform- 
ance specifications. 

3. Prepare specifications, de- 
velop and produce an item 
to meet a functional reqiure- 
ment. 

4. Redesign an existing item to 
meet new requirements, such 
as weight reduction, minia- 
turization, lower production 
cost, longer useful life. 

Specialists in 

ELECTRICAL 
ELECTRO-MECHANICAL 
THERMAL-ELECTRICAL 
ELECTRONIC ITEMS 


Send your specifications 
for quotations. 


Rfim fHETER,hc 


1T04 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 

Brochure on reqoejf 
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Claude O. Wit: 
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Preble Staver. . 
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news in tooling plate is 
Dow Magnesinm! 


It’s light in weight, the price is low, machinaliility is unsurpassed . . . 
magnesium opens a new door to low-cost tooling for you 


Dnw’s new magnesium torrling plate is nmv available from 
Dnw dislributors across the country. This is the lightest 
tnnling plate ever made— a full third lighter than aluminum 
and onc-fnurih the weight of steel. Yet you'll find its price 
lower than other commonly used tooling malcrials. 

Dow magnesium tooling plate is rolled— not cast — providing 
larger size.s, freedom from porosity, better toughness, and a 
smooth mill surface. Thermal flattening assures positive di- 


mensional stability and exrcllent flatness. Easiest of all metals 
to machine, magnesium permits speed and economy unequalleil 
by other metals. 

Extra rigidity, good weldability and high strengtb-to-weight 
ratio, too, make magnesium plate ideal for jig, fixture and 
tooling uses. Call your Dow magnesium distributor, today, for 
price and delivery data, or write the dow chemic.vl comp.lny, 
Midland, Michigan. 


BISIKISUTORS: rUUHTOII STEEL 4110 WIIE COVStm, Oikogo, IIL 


you can depend on DOW' MAGNESIUM 



NEWS DIGEST 


WYMAN-GORDON . . . 

★ PIONEER in the development of 
new forging techniques for over 
seventy years 

★ FIRST OPERATOR of a large 
hydraulic die forging press in this 
Hemisphere — 18,000 tons in 1946 

★ ANNOUNCES the completion of 
the first forging press in the Air 
Force Heavy Press Program— 
35,000 -ton Loewy Press now in 
production 

WYMAN-GORDON CO. 

Established 1883 

FORGINGS OF ALUMINUM • MAGNESIUM • STEEL • TITANIUM 
WORCESTER, MASSACHUSETTS 
HARVEY. ILLINOIS DETROIT, MICHIGAN 



Domestic 

Labor dispute between five airlines 
and the International Association of 
Machinists (AFL) was settled last week 
after nearlv a year’s negotiation. The 
new contract was signed bv United. 
National, Trans World, Northwest and 
Capital Airlines. Eastern Air Lines, also 
involved in the dispute, refused to ra- 
tifj' the pact. The agreement covers 
about 14,000 employes until Oct. 1, 
1956, and involves wage increases rang- 
ing from 5 to 7 cents .in honr— or a 
combined total of $2,597,000 annually. 

Radically new aircraft projectile, de- 
veloped to ventilate and ignite self-scal- 
ing fuel tanks, is in production for 
Navy's Bureau of Ordnance at Arm- 
strong Cork Co.. Lancaster. Pa., devel- 
opers of the weapon. Shell is hollow 
and rotates at 300.000 rpm. to punch 
hole in tank and ignite contents. Named 
"Cookie-Cutter” by the Navy, it also 
will he dcliiercd to Army under a pro- 
duction contract with flaney M.inu- 
factiiring Co. 

Nuclear-powered aircraft design stud- 
ies will be made by Curtiss•^Vright 
Corp., Wood-Ridge, N. under a 
USAF contract. 

One-man amphibious copter propos- 
als. controlled b\’ the “vector svstem" 
and lifted bv rotors beneath a stand-on 
pLiffonn, have been submitted to the 
Navv. Dc Lackner Helicopters, Inc.. 
Mr. Vernon, N, Y., has made 163 
flights with its DH-4 Heli-Vector. An 
unidentified company has submitted a 
second proposal. 


Sigmund Janas, St., former president 
of Colonial Airlines, was fined $22,000 
by U.S. District Court in New York 
for falsifying the canict’s records while 
he headed it from 1938 to June 1951. 
Colonial, charged with carrying passen- 
gers at an unlawful rate, received a sus- 
pended sentence. 

F-IOOA flight simulators, the first 
built for a supersonic aircraft, are being 
produced by Westinghouse Air Brake 
Co.’s Union Switch & Signal Division 
at Swissvalc, Pa. The simulator was 
designed bv Mclpar, Inc., a wholly 
owned subsidiary. 

Lt. Gen. Harold 1. George has been 
recalled to active dutv as a consultant 
to USAF Chief of Staff Gen. Nathan 
F. Twining. Former Ait Transport 
Cominaud chief, George’s “indefinite 
period” at the Pentagon will not be 
dcs'oted to airlift problems. 

Brig, Gen. Edgar E. Glenn, 58. 

LIS.AK representative at the Korean 
truce talks, former commander of the 
1st ,Air Reserve Center at Austin and 
onetime chief of staff of the 14th Air 
Force under Maj. Gen. Claire Clien- 
nault, died Mar. 10 in San Antonio, 
Texas. 

Financial 

United Aircraft Corp., East Hartford, 
Conn., will ask stockholders at the Apr. 
26 meeting to approve an increase in 
common snares from 4.5 million to 7.5 
million, each with a par 'alue of $5. 
UAC also will propose authorization of 
500,000 shares at a par value of $100 


eacli. The new issues would proiide 
flexible capital structure and obtain 
funds for redemption of UAC's pres- 
ent 5% cumulative preferred stock. 

United Air Lines reports net earnings 
of $9,617,694 for 1954, a 6% gain over 
the previous year’.s $9,072,382 and sec- 
ond only to 1952’s record $10,683,820. 
Operating rcsenuos totaled $200,719,- 
000, topping $200 million for the first 
time and climbing 16% from 1953. 
Operating expenses were $178,832,- 
242, also 16% higher than last year. 

Trans-Cauada Air Lines had a net in- 
come of $496,146 in 1954, its fourth 
straight vear of profitable operation. 
Net for 1953 was $256,230. Operating 
revenues totaled $68,764,252, compared 
with $62,236,564 the previous year. 
Operating expenses amounted to $67,- 
731,512, increasing from $61,433,700. 

International 

Bristol Britannia Mk. 100 set a new 
civil record bebveen London and 
Johannesburg last week, bettering the 
mark set by a dc Havilland Comet 1. 
'I'he turboprop Britannia made the 
6.070-mile flight in 18 hr. 52 min. 
with one stop. Although faster, the jet 
Comet's shorter range forced it to make 
several stops and cut time to 21 hr. 50 
min. ’I’he Mk, 100 will start flight 
tests in .Afrie.i under tropical con- 
ditions. 

Sugg Solar, Ltd., has been formed in 
Britain bi' Solar Aircraft Co. and Wil- 
liam Sugg & Co.. Ltd., to market the 
U. S. firm's 60-hp. Mars turbine. 
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WHO'S WHERE 


INDUSTRY OBSERVER 

► Northrop Aircraft’s next model in the Scorpion series— tlie [•'•89H-is tire 
first missile-cdtryiiig air defense weapon to become operational with the 
Air I'orce. Kill effectiveness lias been increased substantially through the 
addition of the Hughes Falcon air-to-air missile (AW FcS. 28, p. 11). 
Ill effect, the F-89H is an F-89D with missile capability. Tlie H-modcl 
is undergoing flight tests at Edwards AFB, Calif., in addition to the 
D-model with the H missile pod which is undergoing firing tests there. 
Plane is scheduled to be on the final assembly line about mid-April. One 
of the ships is a D being reworked into a H. Plans arc being considered to 
increase tne power of the 11 by switching to an afterburner version of 
another production jet engine. This version of the plane now is in the 
status of a proposal to the Air Force. 

► Folland Midge lightweight fighter has completed 65 hr. of flight testing 
with 14 pilots. It is being fitted with a wing having technical features similar 
to those of the Gnat for renewed flight testing in April. First Gnat is due 
to fly with the Bristol Orpheus engine this summer. 

► Cockpit canopies of Plexiglas and simibr materials can now be made 
shatterproof througli a Goodyear Aircraft Cotp. development. Shatter- 
proof property is obtained by stretching the material 100% in all direc- 
tions. at the same time reducing thickness to one-fourth of the original 
dimension. Full-scale canopies of Plex 55 have been made by this process. 
Tests on General Aniline’s Gafite have reached the half-scale stage thus 
far. Present aircraft canopies arc made shatterproof through use of sandwich 
construction as in automobile safety glass. New Goodyear development 
permits use of a single piece of Plexiglas, needs no sandwich filler. 

► Douglas-dcvelopcd SkydroI-500, low temperature version of synthetic 
fire-resistant commercial hydraulic fluid, probably will fly first in Bristol 
Britannia for British Overseas Airways Corp. British carrier probably will 
cany over this application to the DC-7s it is scheduled to get. Fluid was 
developed about a year and half ago at the recommendation of USAF, and 
was found satisfactory but never used. 

► Future versions planned for Lockheed F-UM include configurations for 
supersonic trainers as well as all-weather versions with capability of carrying 
two-man crew, 

► Second production Bristol Britannia turboprop transport has made its 
first flight and joined the prototype and first production model in an inten- 


► Buffeting sot up by the big retractable belly radomc on the Grumman 
S2F submarine hunter-killer has been eliminated by installing raised ribs 
on the radome to break up the airflow (see picture, p. 9). Goodyear Aircraft 
Corp, makes the glass-plastic radome. 

► Douglas F4D-1 Skynay, Navy interceptor, is scheduled to begin its carrier 
trials in about a month, Aircraft first flew in January, 1951, now is powered 
by a Pratt & Whitney Aircraft J57-P-2 engine. 

► Sneema is developing a medium-thrust turbojet, smaller than the Atar. 
Static tests of its new engine were made a few months ago, 

► Military obsers’ers have been impressed with the siiendng job done by 
Convair with the help of an engineering group from Massachusetts Institute 
of Technoli^y on a modified version of the Convair 340 transport. Among 
other features the new Model 340 bos a squared nacelle, It will gross 1,000 
Ib. more than current versions and add 15 mph. to cruising speed in addition 
to the silencing features. CAA certification tests arc sclicdiilcd for June. 

► Convair Division of General Dynamics Corp, has organized an atomic 
division to explore industrial applications of nuclear power near its Ft. 
Worth aircraft plant. The new atomic facility is separate from the work 
now being done at Ft. Worth on a nudear-ponered aircraft. 


In llie Front Office 

Sic Harold Rnvbec Cox has been ap- 
poinK-d an indepcndenl council member 
of Britain’s Air Registiation Boaid. 

Evert Van Beck has become picsidenl of 
Trading Company Avio-Diepen N.V., Rys- 
wijk. The Netherlands, replacing Gysbtrt 
C. Snyders, who icsigned. 

Robert \V. Stoddard has moved up to 
president of Wyman-Gordon Co., Worces- 
ter, Mass., succeeding Harry C. Stoddard, 
new chairman of the board. 

F, J, Mullins has been elected vice ptesi- 

liiies de ^Icxico, wh^y owned subsidiary 
of American Airlines. He succeeds George 
C, Van Nostrand, who has become vice 
prcsident'propenics and community affairs 
of the parent company. 

Harold R. Larsen, vice president of Servo- 
mechanisms, Inc., Garden Civ, N. Y„ has 
taken over the firm's Eastern and Western 
Division as general manager. 


Changes 

Walter H. Barling, designer and builder of 
the first U. S. heavy bomber and president 
of the prewar Barling Aircraft, Inc., has 
retired from Convair as superintendent of 
inspection at the Ft. Worth plant. 

Guy W, Shafer has been appointed gen- 
eral manager of General Electric Co.’s 
small aircraft engine department at Lvnn, 
Mass. 

Daniel C. Ri^ former senior project en- 

Division, has joined CDC Control Services, 
Inc., Hatboro, Pa., as general manager of 

Raymond C. Blaylock, chief engineer of 
Chance Vought Aircraft, Inc., has assumed 
responsibility for the Dallas company's en- 
gineering operations. 

Parke W. Moewc, chief of Air hiatericl 
Command’s airlines unit at Wright-Pallerson 
AFB during the Korean war, has become 
general counsel for Pacific Airmotivc Corp., 
Burbank. Calif, 

Panl Y. Davoud has joined Orenda En- 
gines, Ltd., Malton, Ontario, as sales man- 
ager. 

Max I. Black has been appointed sales 
manager of Royal Aircraft Corp., Milwau- 
kee, subsidiary of Kearney &* Trecker Corp. 

A. M. Davis, former chief production en- 
gineer for A. V. Roc Canada. Ltd., has 
joined Maiquardt Aircraft Co.'s Power- 
plants Division, Van Nuys, Calif., as chief 


Honors and Elections 

Dr. Louis G. Dunn, associate director of 
Ramo-Wooldtidge Coip.'s Guided Missile 
Division, has won an Army Certificate of 
Appreciation for development work includ- 

iiito the Corporal guided missile system," 
Curt G. Talbot, manager of General Elec- 
tric Co.’s Flight Test Center at Schenec- 
tady, N. Y„ has been appointed technical 
committee chaimian of Uic National Busi- 
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E tiiTVVLicHT pumps and |>iieuiiialic starters are lieiiig sujijiliecl by Hamilton Standard for 
such outstanding new jet aircraft as the Navy’s Grutnman FSl'-S Tiger. Years of pioneering 
av iation experience, the highest engineering skills and unsurjiassed modern facilities lie behind 
these starters and pumps, and other basic /i’hcS* of aeronautical «[uipiueiil vvliich Hamilton 
Standard is protiucing for J8 different types of lurbiiie-povvered aircraft. 



■ '■ I IAMItrON STANDARD, WINDSOR 


CONNECnWI 


II 



Washington Roundup 


ARDC Shift to Dayton? 

USAF Secretary Harold Talbott is making no secret 
of his preference to move ARDC headquarters from its 
present quarters in downtown Baltimore, Md., to Wright- 
Patterson AFB at Dayton, Ohio, near Air Materiel 
Command headquarters. Special USAF committee is 
now studying relocation of ARDC headquarters, with 
Cambridge, Mass., and Andrews AFB, Md.. (where 
ARDC was originally scheduled to move) also under 
consideration. Pentagon insiders arc betting that Tal- 
bott’s choice of Dayton will prevail. Observers who have 
followed the long and bitter ARDC-AMC battle believe 
the Talbott-sponsored mor e to Dayton could easily be the 
first step in subordinating the research and development 
effort to AMC control. 

Federal Airport Program 

Congressional consideration of the $ll-million Fiscal 
1956 federal airport aid program is expected to involve 
the following major points: 

• Size of the program. The Sll-million program is only 
a token program, actualh’ will accomplish little, since a 
single new airport for the Washington area would re- 
quire 525 million alone. Congressional pressure is ex- 
pected to increase the size of the program since it 
involves local spending. 

• Two-year authorization. Local authorities concerned 
with raising matching funds to augment federal aid arc 
irked over the present year-to-year basis of the program 
and want it to shift to two-year authorization.s similar to 
that used for public roads programming. 

• Inclusion of terminal buildings. Present program ex- 
cludes use of federal funds for terminal buildings and 
confines it to runways, lights, land, etc. Congressional 
feeling is that terminal buildings ate legitimate part of 
aimort operations and should be included in federal aid. 

• Scope of program. There will be considerable discus- 
sion of whether the present standards for including air- 
ports in program arc adequate to meet modern needs. 

Lower Military Mail Rates? 

Civil Aeronautics Board is seriously considering lower 
mail pay rates for international mos'cmcnts of military 
mail than for civilian mail. They have the same priority. 
Military mail moves in very la^c shipments and is con- 
centrate in tlic high-density routes so that the cost of 
performing the service is presumably lower, Irving Roth, 
chief of CAB’S Rates Division, explained to the House 
Appropriations Committee. 

Pentagon Changes 

New faces continue to join the Pentagon civilian secre- 
tariat, while the men whose resignations base been pe- 
dicted continue in their jobs. Expected exits of De- 
fense Secretary Charles E. kVilson and Army Secretary 
Robert Stevens have not dcseloped and Wilson still in- 
sists there is no ground for the rumors. 

Meanwhile. Robert T. Ros,s, former New York con- 
gressnran, has been sworn in as Assistant Secretary of 
Defense for Legislative and Public Affairs, replacing 
Fred A. Seaton, who has been mo\-ed to the W'hitc 
House to give his counsel in more important circles. 
Seaton is spoken of as a top-ranking possibility to become 


new chairman of the Republican National Committee. 

At a lower level and of more import to the aviation 
industry, was the appointment of ferome D. Fenton, 
former assistant vice president in charge of industrial 
rebtions for Pan American World Airways, as director of 
the new Industrial Personnel Security Review Program 
of the Department of Defense. An attorney, Fenton will 
be in charge of the nesv central screening program set 
up by Wilson to speed clearances and reduce the number 
or cases forced into bearing. 

Defense Cataloging 

Completion of Defense Department's standard cata- 
loging task of items bought hv the armed forces is in 
sight. Big task has been under svay since 1948. will re- 
duce 4,5?0,000 items listed bv the services to about 
2.500.000. Examples: 800 types of screw drivers were 
cut to less than l60; 8.000 t\pcs of radio and electronic 
tubes were reduced to a standard 192. 

Navigation Aid Snarl 

Dispute over miliWry Tacan or civil VOR/DME as 
the common civil-military system for short-ranw iias’iga- 
tion has been clouded by excessive claims for DME in- 
vestment and countercharges of inflated Tacan costs- 
(Sce p. 77.) 

Total cost of VOR/DME may approach $500 million 
but more than 50% of this amount represents civil- 
military investment in VOR airborne equipment which 
will be used for another 10 years. The balance was ex- 
pended on VOR ground installations, except for approxi- 
mately S20 million spent by CAA for 21 5 DMF ground 
units and private purchases of 80 airborne DMEs. 

ANDB's decision to push development of Tacan for 
eventual adoption as the common system with a 10-ycar 
phasc-OHt of VOR was intended to get full value from 
VOR. Tlie immediate sacrifice of distance infonnation 
by putting DME in mothballs was considered b;- .4NDB 
“the cheapest price to pay in order to get the common 
system back on the track." 

Carrier: Low Vulnerabilify? 

Opposition to carrier aviation has been generated "out- 
side the Department of Defense" and “has been carried 
on without the aid, assistance, or support of the military 
departments concerned," House Aniicd Ser\-ices Com- 
mittee declares. Its report also points out: 

• A carrier task force which can be spread out over an 
area of 51,000 sq. mi., approximately the size of Indi- 
ana. "obviously . . . docs not present .1 profitable target 
to an enemy, regardless of the type of bomb he may be 
using. This is further emphasized by the fact that the 
task force is always moving and thereby can avoid most 
secondary effects of thermonuclear weapons.” 

• In the troubled waters around Formosa where "our 
fixed airbases are . . . limited." the importance of bas ing 
our carrier forces move into the threatened area to rein- 
force national policy "was readily apparent to all." 

• Although Russia has upwards of 5,000 naval aircr.ift. 
there is no information concerning their having or build- 
ing c.irricrs, "Wc should continue to exploit this weakness 
of the Soviet Navy by continued development of our own 
aircraft carrier force," the report states. 

— %Vasliington staff 
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Operational Missiles Now Arming USAF 


Scieulific achievements spur program of Allas IBM; 
Falcon proves successful as a defensive weapon. 


Hr Robert Hotz 

Guided missiles program of the U.S. 
\ir Force lias reached a successful de- 
velopment stage and is making progress 
toward the production of operational 
missiles for both offensive and defen- 
sive use as a result of major scientific 
achievements by the aircraft industry 
and its research support. 

These developments are; 

■ Packing atomic aod hydrogen war- 
heads. Development of small, light- 
weight atomic warheads with high de- 
structive yields equivalent to early 
bulky bombs has been a major revolu- 
tion for the missile business. Now 
similar reductions in the weight and 
size of hydrogen weapons promise to 
simplif)’ both guidance and propulsion 
problems for intercontinental missiles. 
For every pound of weight reduction 
in the missile warhead approxiniatciv 
100 lb. of fuel can be saved on an inter- 
continental missile. The use of a hydro- 
gen warhead with its widespread power 
of destruction also relaxes the earlier 
accuracy requircmaits for precise mis- 
sile guidance to the target. 

• Re-entry problem. Although details 
of this must necessarily remain masked 
by military security the most difficult 


part of this problem for ballistic-type 
missiles has been surmounted and 
promising solutions are in sight. The 
problem was that the ballistic missile 
on re-entering the earth’s atmosphere 
at hypersonic speeds generates sufficient 
licat from skin friction to melt the war- 
head. Even German V-2s travelling at 
only 3.000 mph., encountered this prob- 
lem during World War II. 

• Guidance. Major developments in 
celestial guidance equipment have made 
tliis mctliod feasible for long range 
guidance of intercontinental missiles. 

• Ponerplant. Recent progress in both 
rocket and ramjet powerplants now 
make it possible to drive huge missiles 
at the hypersonic speeds required for 
long range operations. 

Promising USAF missile projects in- 

Atlas 

The Atlas SM-6S intercoatincntal 
ballistics missile (AW Mar. 7. p. 12) is 
now well under way as one of the most 
important dei'elopment programs net 
tackled by USAF and the aircraft in- 
dustry. Its goal is to explode a hydro- 
gen bomb warlicad on enemy targets 
3,000 mi. from the launching point. 


Atlas will benefit enormously from the 
recent sienfeant reductions in the size 
and weight of hydrogen bomb packages. 
Slash in gross weight of perhaps more 
than half the original 500.000 lb. 
planned should be possible. 

Atlas will be propelled by two sets of 
liquid-fueled rocket motors in a two- 
stage operation. One set of motors and 
fuel tanks wall be detached from the 
missile after providing the power to 
break out of the atmosphere into space, 
leas ing the second set of motors to pro- 
pel the warhead and guidance system 
to the burn-out point from which the 
coasting ascent to peak altitude brains. 

Trajectory calculations for a 5,000-mi, 
IBM missile show a required speed at 
humout of about 22,000 ft. per sec. 
Burning time would be about 12 min., 
during which the rocket would climb 
out of the atmosphere and turn to an 
angle of about 26 deg. with the horizon. 
It would then coast to a peak altitude 
near 800 mi. before plunging, tail down 
at first, toward the target. Total flight 
time would be about half an hour. 

Currentli’ the Atlas program involves 
the following contractors; 

• Convair Divisfon of General Dy- 
namics Corp. Convair has been in- 
volved in ballistics missile lescatch for 
eight years and was originally scheduled 
to be the prime weapons system con- 
tractor for .Atlas. Now it appears that 
Convair will make the Atlas shell, fuel 
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Falcon 


First official details on the Hughes 
Aircraft Falcon (GAR-98) air-to-air mis- 
sile were released by Trevor Gardner. 
USAF Assistant Secretary for Research 
and Development in a speech to the 
USAF Institute of Technology at Day- 
ton. Gardner said the Falcon was "one 
of the most important contributions to 
the defense of tlic North American con- 
tinent since the development of radar." 
lie rescaled that the Falcon i.s in pro- 
duction at Hughes Aircraft’s Tucson, 


tanks and possibly the warhead as well. 

• North American Aviation Inc. ’This 
firm will make the 120.000 lb. thrust 
liquid-fueled rockets that will be used in 
the first .stage of Atlas propulsion. 
North American may also build the 
second stage rocket motors, but Bell 
Aircraft Corp, and Aerojet-General 
Corp. are also competitors for this pro- 
duction job. 

• General Electric Co. Guidance sys- 
tem for the Atlas will be developed and 
built by GE. 

• Ramo-Wooldridge. This firm cur- 
rently has a S9 million contract for 
evaluating various technical proposals in 
the Atlas program but also will probably 
get the contract to design and build 
the nose section which is critical in 
the problem of re-entering the atmos- 
phere on the way to the target. Ramo- 
Wooldridge were also being considered 
as over-all managers of the .Atlas project 
under the weapons system concept 
under supervision of Air Research and 
Dc'clopmcnt Command’s Western De- 
velopment Division. 

Convair’s position in the Atlas pro- 
gram will be strengthened by tlic addi- 
tion of Dr- Frederic de Hoffmann, 
nuclear physici.st and former deputy to 
Dr. Edward Teller at Los Alamos 
Scientific Atomic Laboratory and ap- 
pointment of a scientific advisors' group 
heavily loaded with atomic weapons 
experts. 

► USAF CriKcisra-Convair’s engineer- 
ing effort on the Atlas project has been 
strongly criticised by USAF for lack of 
sufficient talent versed in nuclear 
weapons, highspeed aerodynamics, high- 
altitude physic 3nd missile guidance 
problems, 'fhis criticism played an im- 
portant role in diminishing Convait's 
original role as prime weapons system 
contractor for Atlas to one of several 
major contractors in the program. It 
also resulted in US.AF bringing the 


DEAD CENTER! Falcon blasts up through Boeing B-I7 drone for direrrt hit. 


Ramo-Wooldridge group into the Atlas 
project. 

Among the top names on the new 
Cons'air advisory group ate; 

• Dr. rlieodote von Kaiman, pioneer 
in supersonic aerodynamics. 

• Dr- Harts Bcthc, atomic and hydro- 
gen bomb pioneer. 

• Dr. Edward Teller, hydrogen bomb 
expert and associate director of the 
University of California Radiation and 
Livermore Laboratories. 

One big stinrulus to recent piogres.s 
in the Atlas progranr has been a prac- 
tical solntion to the re-entry prob- 
lem when the missile comes plunging 
biick into the earth’s atmosphere at 
speeds that produce heat frottr skin fric- 
tion .sufficient to nrclt tire touglicst ma- 
terials. Although the precise method of 
Atlas re-entry is correctly still cloaked 


by military security, there arc several 
generally known approaches to this 
problem, Thes ate; 

• Slowdown. By slowing the speed of 
the missile the skm friction is reduced 
tremendously. For example, a speed re- 
duction of 50% will cut .skin heating 
by 75%. One method considered to 
slow the missile is to break it up into 
several chunks on re-entry and allow the 
warhead to flo-.it down sep-.irately. W'ith 
a hydrogen warhead, the accuracy lost 
by this operation would not be serious. 
Mechanical speed brakes could also be 
i!scd, similar to dive brakes on an air- 
craft or drag chutes. These devices 
could tear off or melt during the descent 
but would still slow the missile to ac- 
ceptable speeds. 

• Bumaway. 'Ibis method calls foi util- 
izing successive layers of heat-resistant 
materials that nil! burn through dur- 
ing rc-ontrv but keep the friction- 
gcncratcd skin heat away from the war- 
head until It is detonated. 

• High altitude explosion. This method 
would explode the warhead above the 
atmosphere before the missile made its 
re-entry- With a hydrogen warhead 
this might be effcctive. 
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Ariz., jjtant and will soon be installed 
operationally in USAF iiitoceptots- 
(Sec p. 15). 

Tlie Falcon weighs "a little over 100 
lb.. ’ travels at supersonic speed and 
contain.s its own automatic guidance 
equipment that makes it home on an 
ciiemv target. It is 6 ft. long and 6 

► 'Hit Is a Kill'— The Falcon has been 
succcssfiillv test fired from the ground 
and from the Convair l’‘-102 delta wing 
interceptor in the air at QB-1 7 bombers 
and l'-80 jet drones. I'he Falcon 
knocked doivn these Sving targets at 
Holloman AFB, N. M.'. esen without 
using an explosir e warhead. 

“F'alcon tests using an explosive war- 
head sliow that virtually every hit is a 
kill,” Gardner said. 

Falcon is driven by a solid-propelUmt 
rocket that produces over 6.000 lb. 
thrust and puts a load of about 60 Gs 
on tlie missile at the time of launching. 
The fact that the Falcon avionic gear 
can u'ithstand this shock and function 
successfully afterward indicates a major 
advance in rugged construction for this 
type equipment. 

Howard Hughes, owner of Hughes 
Aircraft, said the Falcon tracking and 
homing avionic gear created unprece- 
dented problems in design engineering 
and manufacturing. 

"For example,” he said, "the minia- 
turization of components was necessary 
to an extent to svliat would be requited 
if yon compressed two tclesisiun sets 
into the size of a football.” 

►Advanced Vcrsions-Tlie Convair F- 
102 and the Northrop F-S9H will be 
the first operational aircraft to use the 
l''.iIcoii as a weapon in the air defense 


svstem of the North American con- 
tinent. 

The F-102 can cany a load of six 
Falcons and fire thern automatically 
in sal\o when its radar and fire control 
system have located and locked onto an 
enemy target. 

The Falcon can be fired while an 
interceptor is still climbing, thus saving 
valuable time for attack since the Fal- 
con’s rocket motor takes over the re- 
mainder of the climb to target at super- 
sonic speeds. Range of the Falcon is 
scs’cral miles. Gardner said the Falcon 
and the avionic equipment of the inter- 
ceptors that will launch it will provide 
air defense crews svith a better chance 
of killing cnemv bombers than they 
have ei’cr bad before. 

Althougli neither Gardner nor 
Hughes mentioned them, industry ob- 
servers report that several advanced 
versions of the Falcon are already under 
development at Hughes Aircraft in 
Culver Citv. Hughes has been working 
on the Falcon program since 1950. 


Originallv it was a General Electric Co. 
project known as Dragonfly but was 
dropped bv GE in the study phase and 
reinstated bv USAF with Hughes for 
the 195-1 all-weather interceptor com- 
petition that produced the F-102. 

Snark 

The Northrop Snark SM62 is the 
first long-range USAF missile to reach 
the flight test stage. It is now being 
flown at the Long Range Missile Test 
Center with launching at Cape Cana- 
veral. Fla. Snark is a turbojet-powered 
pilotless aircraft aimed at 5.000-mi. 
range at high subsonic speed, It is 
now powered by an Allison J35 centrif- 
ngal turbojet, but later versions will use 
the Pratt & WTiitncy J57 axial turbo- 
jet. The early Snark, now in experi- 
nicntal flight test, is a tailless design 
with a long, narrow-chord wing swc]>t 
back 45 deg. Constant chord control 
surfaces arc used on sving and vertical 
tail. Wingspan is about 50 ft. with a 
fuselage length of about 52 ft. Vertical 
tail is swept to match the wings and is 
high with a narrow chord. 

► Guidance— Snark is launched from 
the Northrop rail-running higlispced 
rocket sled (AW Sept. 7, 1953. p. 26) 
or bv zcto-lcn|th launching with snlid 
]iropcllant rocket boosters. 

After initial climb to cruising altitude 
it att.iins a cruising speed of Mach- 9 
and navigates by a combination of celes- 
tial and inertial guidance. T1iis is 
probably a star-tracking telescope sup- 
plving intelligence to a control system 
plus integral auto-pilot. The auto-pilot 
would establish the initial course and 
climb path, cut out during cruise and 
then cut back in again during turbu- 
lence (when the telescope would liave 
trouble lockino onto its selected star) 
or at times wdicn clouds obscure the 
star being tracked. 

The Snark will be equipped to carry 
a nuclear war-head. It was recently the 
subject of a top-level USAF discussion 
aimed at killing the program because of 
the missile's slow .speed while penetrat- 
ing enemy defenses. Snark is consid- 
ered too easy a prey for anti-aircraft 
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missiles or enemy interceptors but the 
program is being continued with later 
development of the original Snark 

Navaho 

North American Aviation's Navaho 
SM-64 is a ramjet powered missile also 
aimed at 5.000 mi. intercontinental 
range and cruising at about Mach 2.5 
at an altitude of 75,000 ft. Navaho’s 
airframe has been flight tested using 
turbojet power at Edwards AFB, Calif., 
and the ramjets scheduled to power it 
also have flown in a special test vehicle 
registering successful performance up 
to Mach 3 and 90.000 ft. altitude. 
Navaho wilt use a celestial guidance svs- 
tem and is also designed tox hydrogen 
bomb war heads. 

Rascal 

The Bell Rascal GAM-63 is very 
close to being an operational missile 


Many new details of the British 
guided missile program have been re- 
vealed in a recent article by the scien- 
tific corresDondent of the Financial 
'f’imes, published in London. The fol- 
lowing excerpts provide information on 
specific British missile projects and the 
scope of the program: 

"Britain's guiJed missile program is 
bv no means negligible. The 3\Tiite 
Paper on Defense states that production 
orders have so far been placed for one 
tvpe of guided missile to be carried by 
fighter aircraft (fighters are already be- 
ing equipped with special [Ekeo] radar 
‘eves’ which calculate their distance 
from the target) which is guided to its 
target electronically. A number of such 
electronic lioming dei’ices have been 
dcs'clopcd, some of which depend on 
the use of photocells which are espe- 
cially sensitive to the infra-red rays gen- 
erated by the heat of the enemy plane. 
They can sense the presence of com- 

G ratively low heat sources and respond 
triggering off a relay circuit which 
uses the power stored in a small electri- 
cal battery to operate the missile’s navi- 

G tional controls. Missiles of this type 
vc been tested over a long period on 
a mimber of planes. 

► Near Production- "More than 1,500 
guided missiles have, however, been 
fired off at the rocket ranges at 
Woomera, Australia, and Aberporth. 
Wales, and a number of other guided 
missiles are nearing the production 
stage. One of these is the radar-con- 


ready for use with the Strategic Air 
Command's fleet of B-47 and B-36 
bombers. This aii-to-surfacc missile 
packs an atomic warhead and is dtiun 
at about 1,000 mph. by a Bell three- 
barrel rocket engine after high alti- 
tude launching from the mother- 
bomber. The Rascal gets guidance from 
the mother plane during its target tun. 
It has registered hits with amazing ac- 
curacy during simulated combat con- 
ditions and is in production at Bell’s 
Niagara Falls. N. Y. plant. 

Bomarc 

This Boeing air defense missile is 
designed to extend far beyond the 
limited 15 mile Nike range to intercept 
enemy bomber up to 250 miles away 
from their intended targets. Bomarc 
lM-99 has been in considerable system 
development trouble although its com- 
ponents have good reliability. It is 
powered by a pair of Marquardt ram- 


trolled English Electric anti-aircraft 
guided missile which can be fired from 
the ground to heights exceeding 50,000 
ft. and which can maneuver and travel 
towards its target at speeds exceeding 
2,000 mph, 

"A second British guided missile of 
a similar type which is also nearing 
production is tlie Armstrong Sperry 
Wiitsvorth-Gyroscope Company Naval 
anti-aircraft rocket. Tills rocket u-js 
tested both at W'oomera and. on a 
small scale, at sea off Aberporth in 
1954. It has four sets of twin booster 
rockets to start it on its wav. 

"This rocket is one of several which 
will be used on the special guided mis- 
sile ships described in the Nasal Esti- 

► Sense Srnind— "Such prey-seeking de- 
s'ices. of which a nuniDCr of different 
types arc under investigation, can be 
designed so as to .seek out not only heat 
(that is. infra-red rays) but also mag- 
netic radiations from the enemy's fuse- 
lage or electronic equipment, or elec- 
trostatic discharges such as those caused 
bv the enemy plane’s or missile’s pas- 
sage through the air. British des’ices 
have been developed that will sense and 
locate sound, estimating its distance 
and direction, while other devices, 
which arc likewise capable of operating 
the navigational controls of missiles \’ia 
amplifying and relay circuits, can detect 
the wake of planes or missiles. 

"Miniature short-range radio sets like 
the Ekeo radar eye already mentioned. 


though fat smaller, can also be used to 
direct this final homing of the missile 
to the bomber it must destroy. Lilli- 
initian capacitors, wires, batteries and 
ctlicr components have had to be pro- 
duced so that such devices, some of 
which contain ten times as many valves 
[tubes] as u large tclcsision set, can be 
lilted into tlie missile. 

"Some of Britain’s guided missiles, 
like one V-2 type two-stage rocket, lias c 
a single booster unit which is clamped 
on to the rear of the liquid-fueled 
rocket proper during take-off. Others 
arc ramjets, but which after being ini- 
tially accelerated to their cruising speed 
can travel at speeds from I,20o mph. 
to 3,000 mph. for 100 miles or more. 

► Rocket Progress- "Faitey Ai’iation is 
dcseloping guided rockets which are 
nearing the production stage as svcll as 
experimental radio-controlled delta- 
shaped craft resembling ordinary planes 
which after being initially posvered by 
solid fueled cordite rockets, can then 
cruise short distances at great speeds 
with the aid of their limiid hydrogen 
peroxide fueled Beta rocket motors. 

"'llie short-range (20 miles or so) 
Naval artillery guided missiles w'hose 
development was forecast in the Nasal 
Estimates and the long-range inter-con- 
tinental rocket, capable of traveling 
1.000 miles or more, forecast in the 
Defense White Paper, are primarily 
weapons intended for delivering nuclear 

"W'ork is already well advanced on 
similar !and-to-land bombardment rock- 
ets, some of which may, it is expected, 
achieve, if not exceed, the aims of 
the German wartime project A-10 and 
carrv their missiles far above the earth's 
atmosphere, which ceases 100 miles up. 

► Revolution in Materials— "Behind .ill 
this development work in which more 
than 100 British companies arc en- 
gaged. lies a revolution in the develop- 
ment of new materials capable of witri- 

stresscs created and also a numerous 
range of novel control instruments (the 
-American Nike has 1,500,000 parts) 
and a mass of aerodynamic research, 

"There is also the new radar chain 
using a new and more efficient type of 
radar, which, with its hundreds of sub- 
terranean control units, now covers the 
whole of the United Kingdom. Linked 
to this chain a further network of elec- 
tronic instantaneous response controls 
is being developed which, when fully 
perfected, will, it is hoped, automati- 
callv scan all objects traveling in the 
air.'Then with the aid of centrally based 
computers it will identify them as 
friend or foe. In the latter case the com- 
puter will trip a switch which sets off 
action pulses which in turn nill start 
the firing devices for those missiles clos- 
est tn the target witliin a fraction of a 


British Missile Details Revealed 

Anti-aircraft types nearing production; hints dropped 
regarding IBM prospects; 1500 missiles tested. 
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Navy Blames Engine Builders 
For Costly Production Delays 


Over-optimism of engine manufac- 
turers wbo misrepresent the time needed 
for devclopnicnt of new jet power units 
is blamed by U. S. Navy tor setbacks 
and unreasonably high costs in its air- 
craft program. 

In a hard-hitting speech, James II. 
Smith Jr., Assistant Secretary of the 
Navy for Air, told a propulsion meet- 
ing of the Institute of Aeronautical Sci- 
ences at Cleveland, Ohio, that the in- 
dustry too often is guiltv of using the 
"impossibly optimistic plan" to sell an 
engine proposal. 

^Examples of Delays— Time estimates 
given to the Navy, Smith said, com- 
monly do not allow for delays in devel- 
opment with the too-frequent result 
that aircraft scheduling is upset at a 
high cost in dollars and Sect cflcctivc- 

As a concrete example, Smith cited 
the cases of the Chance Vought F7U 
and McDonnell F5H aircraft cancela- 
tions of last fall. These were attributed 
by the Navy to development delays 
in the Westinghouse J40 and J46 and 
Allison J71 engine programs. 

Smith said the Nasy has an invest- 
ment of over SI billion in these pro- 
grams, not counting government fur- 
nished equipment. 

► ‘Violent Readjustments’— "We un- 
derestimated the (development) time 
by one-half and established our produc- 
tion schedules accordingly. Our schedul- 
ing would have been just about right if 
the engines had required only the esti- 
mated three vears in development, but 
when they actually took twice that long 
the rest of our program had to go 
through violent readjustments," he 

One outcome of the Navv’s experi- 
ence has been a statement bv Defense 
Secretary' Charles E. Wilson that there 
liave been too many engine develop- 
ments following this path. Defense De- 
partment's first suggestion for a remedy 
was a proposal that more standardiza- 
tion be introduced and fewer engines 
carried through to production. 

Producer of this plan, which has 
brought strong objections from most 
of the industry and is known to lack 
favor in both the Nasy and Air Force, 
was the office of Frank D. Newburv. 
Assistant Secretary of Defense for Ap- 
plications Engineering, It was report- 
edly written by Floyd T. Hague. <riroc- 
tor of aircraft and marine craft under 
Newbury. 

► Cutlass Delays— Both Newburv and 
Hague are former vice presidents of 
Westinghouse. The former heads a 
committee set up by Wilson to draft a 


new directive governing engine devel- 
opment. Smith is a member of the 
group, along with Roger Lewis, Assist- 
ant Secretary of the Air Force for Mate- 
riel. 

None of the Defense Department 
critics, including Smith, Newbury and 
Wilson, have made any mention of the 
role played by Navy’s Bureau of Aero- 
nautics in engine procurement. Some 
industry observers, cognizant of BuAcr's 
responsibility to monitor development 
programs, have felt for a long time that 
its experts arc prone to accept exagger- 
ated claims by certain manufacturers, 
turning down more conservative but 
realistic proposals. 

So fat, BuAer has been silent in the 
growing controversy over the jet engine 
situation. 

Further details of the F7U Cutlass 
situation were outlined last week in 
Chance Vought’s annual report. The 
F7U-3 version was the company’s main 
production project in 1954. 

"From the beginning," the report 
says, "the Cutlass program has been 
beset bv delays and development prob- 
lems of the engines which an engine 
manufacturer is furnishing for these 
airplanes." The power unit is the West- 
inghousc J46-WE-8. rated at 4,000 lb. 
thrust. 

► Problems in 1955— “During the year 
1954 it became apparent that the task 
of introducing a carrier-based fighter 
such as the Cutlass with the severe 
handicap of an unsatisfactory power- 
plant was beyond realization under the 
schedule ordered by the Navy. Accord- 
inglv, the program was reduced in Janu- 
ary 1954, and two important schedule 
stretchouts were effected during the 

"It is expected that the Cutlass and 


‘Rotorless Copter’ 

First Right of an "unconventiomil lift- 
ing device”— a type of “rotorless helicop- 
ter"— have lahen place at the plant of 
imici Helicopters in Palo Alto, Calif. 

speech at San Funebco. Sbniey Hiller 
indicate bis company has made ad- 

lixed.wing plane, a “mairiage" of tohiry- 

“Don’t be surprised." he said, “if 
you open your morning paper in the not 
too fat distant future to read of the 
establishment by one of the latest air- 
craft manufacturers of an anti-giavila- 


its engines will be subject to develop- 
ment problems throughout part of the 
year lv55," the report says, indicating 
that more time will be needed to 
smooth out the carrier-based fighter's 
production program. 

On the subject of the cancellations, 
the report says they resulted in loss of 
orders for 96 hfode) A2U-1 aircraft,' the 
attack version of the Cutlass. 

► Operations Reduced— "The develop- 
ment and supply,” the report states, 
"by an engine manufacturer of a new 
and improved engine model required 
for the Model A2U-1 airplane was unac- 
ceptably late and therefore the Nas-y 
found it necessary to cancel the engine 
program. No suitable alternate engines 
were available. 

"The production program was ori- 
ginally scheduled for delivery during 
the y«rs 1955 and 1956, and the level 
of operations tor these years will be 
reduced somewhat by the cancelation." 

(The reference here was to another 
Westinghouse engine, a later version of 
the J46.) 

Smith pulled no punches in direct- 
ing his indictment of the country's air- 
craft industry. 

► Tougher Poliev— “It seems as though," 
he said, "both the engine and aircraft 
contractors were content with the short- 
range view that a big contract in hand 
on which delivery is shaky is better than 
the chance of a really sound program at 
a later date. 

"In plainer words, let’s get a big con- 
tract backlog now and muddle through 
the production program laterl" 

Smith made it cleat that the Naw’s 
procurement policy is getting tougher 
on these matters, and a reputation for 
ability to deliver what is promised 
carries more weight than it has in the 

"Industry shares with the govem- 
inont," Secretary Smith asserted, "a re- 
sponsibility for the over-all safety of the 

► 'Realistic Planning'— "In exercising 
that responsibility it needs to show a 
more mature and restrained attitude in 
planning and designing new aircraft 
models if we are to achieve results. 

"The restraint svould come in the 
form of realistic planning and in the 
selling of future programslsascd on esti- 
mates on which the estimator realizes 
his reputation is at stake, not on a head- 
long urge to build up the backlog, come 
what may. 

"As the engine and airframe develop- 
ment contracts generally call for pay- 
ment of costs plus a fixed fee, the con- 
tractor is concerned but not financially 
worried about his mistakes," the Secrc- 

Ilc then suggested that an indemnitv 
clause in the contract might help re- 
strain some contractors from promising 
what they cannot deliver. 
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Navy Will Sweep Mines with Helicopters 



Application of the helicopter as an 
aerial tug to sweep enemy minefields 
was disclosed last week bv the U.S. 
Navv and Piasecki Helicopter Corp. 

T)ie new technique, for which 
Piasecki claims its tandem design has 
many advantages, practically eliminates 
the inherent threat of having the lead 
minesweeping vessel blown up in cleat- 
in a harbor for entrance of transport and 
c-atgo vessels. 

► Florida Tests— In practice, the heli- 
copter is used to precede eonvcntioiial 
minesweeping ships, clearing the path 
for the first vessel of a V-shaped forma- 
tion. 

Piasccki's contract for development 
of a towing technique goes back three 
years. 'Hie company’s engineers have 
been working with Navv mine counter- 
measures experts and the experimental 
station at Panama City. Fla., on prac- 
tical tests in the Gulf of Mexico since 
November 1952. 

Initial aircraft was the venerable 
HRP-1 tandem, same model used by 

submarine warfare u’ith the fuselage 
stripped to increase its load-carrying 
ability. For minesweeping. Piasecki de- 
veloped a special tow bat and hook. 

First runs with the HRP-1 proved 
that the helicopter could operate as 
fast as conventional minesweepers and 
in seas SO tough that ships could not do 
the job. 

► Advantages— Further towing experi- 
ments in 1955. using the newer Piasecki 
11-21 Work Ilorsc, a more powerful 
helicopter, demonstrated these ad- 
vantages: 

• Tire H-21 could pull double sweep 
gear as fast or faster than a minesweep- 
ing vessel. 

• Maneuverability of the copter in re- 
stricted areas was superior to that of the 
surface vessel. 

• .Abilitv to operate from landing plat- 
forms on surface ships increases flexi- 


bility of minesweeping forces. 

• ’Hie helicopter can produce a towing 
pull equal to several times its normal 
lift capacity, flying in a sharp nosedown 
attitude. 

• The towing cable provides additional 
stability, making the pilot’s job easier 
than in nonnal operations, 

Both Piasecki and the Navy predict 
development of the towing t’ecfinique 
with minesweeping as the prime mission 
will lead to other applications. ’I'hcsc 
include: 

• As a tug to tow disabled vessels, of 


utility to both the Navy and the Coast 
Guard. 

• To free bogged laud vehicles, such as 
trucks stuck in the sand cm a landing 
beach, surf, swamps or snow, a use that 
can be adapted to Marine operations. 

According to the company, the 
lIRP-I. powered by a 600 hp. engine, 
exerted a pull of 5,000 to 6,000 lb. 
in tests pulling a mired truck from the 
sand. Navv did not release figures on 
the pull exerted by the H-21. but it 
carries an 1150-hp. engine in the ver- 
sion usrxl at Panama City. 
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Army Creates Aviation Division 


By Claude Witze 

U. S. Atmv in the last hk’o montlis 
quietly brought about three changes in 
administrative control over its fast- 
growing aviation organization. All aim 
at Army’s taking os'er complete respon- 
sibility for its aircraft program. Tliey 

• Creation of a new Aviation Division 
in the Office of the Assistant Chief of 
Staff. Operations (G-3). 

• Shift of Maj. Gen. James M. Gavin, 
chief of G-3 and an aggressive propon- 
ent of airborne mobility, to u new job 
as Deputy Chief of Stafl for plans and 
research. 

• Redcsignation of the Army’s aviation 
school at Cainn Rucker. Ala. It now is 
knosvn as the Army Aviation Center. 

Before its elevation. Anny aviation 
was a branch in the Organization and 
Training Division of G-J. Top officer 
was Cof Warren R. Williams, Jr., who 
now has a new superior. Brig. Gen. 
Hamilton H. Howze. 

► Rapid Growth— The change removes 
Amiy aviation from the jurisdiction of 
Brig. Gen. L. V. Hightower, chief of 
organization and training, and puts it 
on a level with his division and two 
others, operations and plans. 

Army explanation of the new setup 
is that growth of its aviation activitv, 
started a few years ago with a single 
officer after formation of an independent 
U. S. Air Force, has arrived at the point 
where steps must be taken to insure 
proper direction and control. 

Gen. Gavin’s appointment to suc- 
ceed Lt. Gen. Lyman L. Lemnitzer as 
Deputy Chief of Staff for Plans and 
Research follows by only two months a 
shakeup that saw all Army research and 
development work placed under the su- 
pervision of that office (.AW Jan. 10, 
p. N). 

► Logical Step— There was speculation 
at the time that placing full responsi- 
bility for R&D in Lemnitzer’s office 
was a possible prelude to assumption bv 
the Army of more responsibility over 
its aircraft development and produc- 
tion contracts. Shift of Gen. Gavin to 
this job is a logical step in this expan- 
sion of Armv control. 

Widely known as a veteran airborne 
officer. Gavin is a strong backer of the 
airplane and helicopter as modem ve- 
hicles to move troops and supplies to 
the battle line. He is the principal fig- 
ure in pushing Army’s program to 
equip more than 50 helicopter trans- 
portation companies in the next five 

There arc strong indications that the 
Army feels R&D may be the most im- 
portant field for activity to make its 
air niobilitv’ program a reality. 



BRIC. SEN. HOWZE 


Three factors strengthen this view; 

■ General dissatisfaction w ith the pres- 
ent procedure under which Annv avia- 
tion R&D projects are supervised bv 
the Air Force, along with procurement 
of aircraft- 

• Equal dissatisfaction with the theory 
that Army must buy ’’off-the-shelf" 
equipment whenever possible, which 
may force its specific needs to take 
second place in development of new 
aircraft. 

• Obvious necessity for accelerated 
R&D programs to improve present ro- 
tery-wing equipment and speed the 
advent of faster and bigger aircraft, 
probably from among proposed con- 
vertiphne configurations. 

The division will ha\-c three civilian 
employes. 

► Rcs^nsibilities— The new disision 
will perform all the duties assigned to 
G-3 in 1952 when the old aviation 
branch was created. These include; 

• Preparation of the Anny aviation pro- 
gram for each fiscal year, with estimates 
designed to "make aviation fully respon- 
sive to the needs of the Armv," 

• Coordination and supervision, includ- 
ing contacts with the Ait Force and 
Navy where necessary. 

• Cc^nizance in personnel, training, in- 
telligence and logistics to help staff agen- 
cies solve problems in these fields. 

• Control of army aircraft. 

• G-3 representatives on boards, com- 
mittees and panels when required. 

• Monitor organization, maintenance 
and employment of ai’iation by the 
•Arms- in the field and make rccoiiimcn- 
datioiis where necessary. 

• Promote activities in aviation that 
will increase the mobility and combat 
effectiveness of the Army. 

► Ex-Calvaiy Officer— Gen. Howzc. head 
of the new division, is a 46-year-old grad- 


uate of West Point and veteran officer 
of the calvary, intelligence and armored 
branches of the scrs'icc- Ilis a.ssign- 
nicnt before moving to the Pentagon 
last month was deputy chief of staff for 
plans of the 7th Anny in Europe. 

Plans for major growth of Camp 
Rucker were indicated several mouths 
ago when the aviation school was moved 
there from Pt. Sill, Okla. A former tank 
repair Iwse, Camp Rucker's facilities 
are being adapted for aviation work and 
to house the board responsible for test- 
ing new aircraft. 

Lobbying Costs AIA 
$18,616 During 1954 

Aircraft Industries Assn, listed ex- 
penditures of $18,616 during 1934 in 
coniicctioii with Icgislatis’c actis’ities in 
its report filed under the 1946 lobby- 
ing act. 

Joliti h'lohcrg, former Assistant Secre- 
tary of the Navy for Air, made a 
new registration as representative of 
the Conference of Local Ser’icc Air- 
lines at an annual compens.ition of 
S20.000. 

Other expenditures reported for 1934 
included; 

Harry Brashcar, De Witt Ramsey 
and Harold Mosicr filed individual rc- 

E orts as representatives of AI.A. Mosicr 
sted an expenditure of $2,473. Bra- 
shear and ^mscy listed no expendi- 
tures, Avery McBee. as representative 
of Hill & Knowlton, Inc., rc|>otted no 
expenditures. 

Edward Rodgers and S. C. Tipton 
filed as representatives of Air Traii.sport 
As.sn. Rodgers reported an expenditure 
of $1,493, Tipton $128. 

John C. Cone, representative of Pan 
American World Airways, reported no 
expenditure. 

Larry Calcs, as representathe of Air 
Line Pilots -Assn., reported an expendi- 
ture of 51,20, 

WasTic Wcisliaar, representative of 
Aeronaiitioil Training Society, reported 
an expenditure of $14.88. 

Douglas Sells 109 
Airliners in 60 Days 

Douglas Aircraft Co. sold 109 DC-6 
and DC-7 transports to 17 airlines dur- 
ing the first two months of 1955. Com- 
bined sake of the .sales totaled more 
than $180 million. 

The orders increased the companv’s 
two-year commercial backlog for trans- 
ports to 208 valued at $350 million, 
largest in Douglas history. Tlicy raised 
sales of DC-6 and DC-7 tvpcs. incUid- 
iii| military versions, to 819- 

rraiisporh purchased in January and 
February were 49 DC-6s and 60 DC-7s, 
iiidudiiig 38 long-range DC-7Cs. 
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NIKE: PROOF POSITIVE 


Nike, a lacMcal oir-defense weapon Ihol is rapidly 
being installed by the U.S. Army in and around our 
most strategic defense oreas, hos demonslroled the 
reliability and producibiliry of rocket power. 

Under subconiracr to the Douglas Aircraft Company, 
which is associoled with the Western Beclric Compony, 
prime conlroclor on NIKE, Aerojet-General developed 
the sustainer rocket motor for NIKE and is producing 
them for Douglas in large quontities. 

The largest industrial organizotion devoted exclu- 
sively to the development and production of rocket 
powerplants, Aerojet-General is supplying new, bigger 
and better rocket power for the Nation's defense 
program. 


ASubsidiary of 
The General Tire & Rubber Com|>any 


A.CALIt'ORNI* 


MORE POWER FOR AIR POWER 



ACWHYTI 



Macwhyte “Hi-Faligue"* Aircraft Control Cable gives you 
uniformity in handling and service performance through rigid 
product quality control and precision manufacturing. 

Because it is properly PREformed, "Hi-Fatigue" cable lies 
dc.nd with no tendency to twist or curl. 

Assemblies can be made to closer tolerances, and there is min- 
imum uniform stretch in any length . . . from an inch to a 
reel of cablc- 

Maewhyte makes a complete line of sizes and types of 
"Hi-Faliguc” Aircraft control cable in Galvanized, Tinned, and 
Stainless Steel. ‘■Safe-Lock” terminals for swaging are manu- 
factured according to government standards. Terminals may 
be purchased loose or attached to cable, 

SEND FOR MACWHYTE AIRCRAFT CATALOG A-2 



MACWHYTE COMPANY 

2905 Fourteenth Avenue. Kenosha, Wisconsin, Manufacturers of 
"Hi-Fatigue” Aircraft Cablc-"Safe-Lock" Cable Tcrminals-Cable 
Assemblies— Tie Rods-Braided Wire Rope Slings-Brighl, Galva- 
nized, Stainless Steel, and Monel Metal Wire Rope. 


MILL DEPOTS: 

New York 4.35WaferSl. 
Pittsburgh 19. 704 Second 
Chicago 6, 228 So. Dcsplaii 
St. Paul 4, 2356 Hampden/ 


Ft. Worth 1, P.O.Box 605 
Portland 9. 1603 N.W. Mih Ave. 
ve. Seallle4.37HolgateSt. 

esSl. San Francisco 7, HI King St. 
ve. Los Angeles 21,2035 Sacrameniol 

•ed trademark. 
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RAF Shows Off Hunter Units, 
Hoping To Silence Critics 


fAfcGfaw-Hi;i World News) 

London— Royal ,\ir Force publicly 
displayed its three squadrons equipped 
with Hawker Hunters in an effort to 
convince British press critics of their 
military aircraft development and pro- 
duction program that tliesc sweptwing 
fighters actually are going into service 
with combat units. 

Two of the three squadrons ate 
equipped with the Hunter Mark II, 
owered by an Armstrong Siddeley 
apphire turbojet, while the other has 
Hunter Mark I, powered by the Rolls- 
Royce Avon turbojet. Both engines de- 
liver about 7,500 lb. static thrust with- 
out afterburner. Later versions of the 
Hunter arc scheduled to be powered 
by 10, 000-lb. -thrust versions of the 
Avon and Sapphire. 

► Gun Gas Trouble— Currently, Hunter 
engines arc encountering trouble when 
the four 30-mm. Aden cannon are fired 
at altitude (Aviation Week Feb- H, 
p. 7). Gun gas enters the engine air 
intakes causing oxygen starvation and 
flameouts. Avon-powered Hunters are 
more sctiouslv affected by this problem 
than those using the Sapphire. 

All Hunters will be modified with 
cartridge link coliectors to catch the 
metal links in the .^den cannon ammu- 
nition belts in flight. Ejected links now 
chew up rear fuselage speed brake, even 
when it is retracted. The link collec- 
tors will require external bulges on the 
under side of the fuselage. Shell cas- 
ing arc now ejected down and to the 
rear through chutes to cleat the aircraft. 

► Pilot Protection- R.M'' sources at the 
public display said the Hunter is sub- 


sonic in level flight but can get just 
over Mach 1 in shallow dives. It has 
a powered-control system with a pres- 
surized and air-conditioned cockpit- 
Thc pilot is protected by armor plate 
at his back and a bullet-resistant glass 
panel in the canopy. Martin Baker 
ejection seat is installed. 

The Hunter carries its internal fuel 
in fuselage and wing tanks and recently 
has been fitted with two expendable 
plastic external tanks. 

The Hawker fighter is equipped wiOi 
automatic gun-ranging radar installed 
just forward of the cockpit- Scanner is 
enclosed in a laminated plastic nose 
mdomc. Radar operates with a gyro gun- 
sight and provides automatic target 
range information. It also can be con- 
trolled manually by a twist grip on the 
pilot's throttle lever. 

► New Gun Pack— RAF ground crews 


US AF Rating 

Maj. H- N. Tanner. USAF pilot who 
commands one of the three RAF 

signmcDt, rates the British fighter as 
better than both the North American 
F-86 Sabre and the Russian MiC-15 
fighters, but believe it is inferior to the 
F.lOO Super Sabre now being put into 
squadron service in USAF- The Sabre 
and MiC-15 have been operational 

ag-ainst each other in Korea while 


demonstrated methoos ot replacing the 
detachable pack containing the four 
Aden cannon (AviationWeek Oct. 4. 
1954, p. 11) and refueling that enabled 
them to have a Hunter fully re-serviced 
for combat in seven minutes. In chang- 
ing the gun pack, the Aden cannon are 
removed complete with barrels, ammu- 
nition chambers and breech and new 
guns installed. The pack, complete xvith 
gun and full ammunition load, weighs 
1,900 lb. Each .Aden cannon can fire 
1,200 rounds per minute. 

In an aiert and scramble demonstra- 
tion, 1 5 Hunters were on the line with 
pilots in cockpits. Using cartridge 
-Starters simultaneously the first Hunter 
got roiling in 1 min. 59 sec. with the 
rest following at 15-sec. intervals. 
Dozen Hunters got off the line in 3 
min, 35 sec. One failed to start due 
fo mechanical trouble. In 6 min. 1 5 sec- 
all 12 Hunters wore lined up at the end 
of the ranway for takeoff. 

Another demonstration had these 12 
stop their engines at the end of fire 
runway and the scramble to takeoff. 
Using cartridge startera they were all 
ready for bkeoff within 1 min. 20 sec., 
and the first Hunter was off the ground 
in 2 min. 5 see. after tlie scramble 
order. All 12 were in the air within 
3 min. 29 sec. 


NACA Construction 
Wins House Approval 

The House pas.sed legislation author- 
izing an S8.45-million constmetion pro- 
gram by National Advisory Committee 
tor Aeronautics, after ses-eral members 
praised the agency. 


Authorization for S4.85 million for 
construction of a nuclear reactor at the 
Lewis Flight Propulsion Laboratory is 
being considered separately to integrate 
the project in Atomic Energy Commis- 
sion's reactor program. 

NACA's request for $13.3 million to 
finance the construction program is 


Details of the works planned are; 

■ Langlev Aeronautical I-aboiatory, 
$3,395,000. Installation of an air- 
rcraoval system for the I6-ft. transonic 
tunnel will extend its speed range to 


characteristics of aircraft that become 
aitical in the low supersonic range. 

• -Ames Aeronautical Laboratory, $1,- 
055,000- A high-.speed, free-flight facility 
will provide for investigations into the 
tremendous heat generated by missile 
Sjxieds from 7.000 to 14,000 mph. A 
steel pipe firing test chamber and in- 
strument room will permit investigation 
of airplane heating and stability at 
speeds from 2,000 to 6,000 mph. 

• Lewis laboratory, $3,910,000. Con- 
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FLEXON INSULATED DUCTING 
CDMBINED WITH FLEXIBLE SECTION 
HANDLES 205 psi AT 820° F. 



Flexenic 


— FORMSMY CHICA60 M 


\’crsion of tlie 8x6 ft. tunnel will permit 
transonic operation. Tsvo test cells are 
planned for research on high-energy 
fuels for ramjets and turbojets. 

Praise for NACA included these state- 
ments on the House floor: 

Rep. Cart Durham; "I have always 
been impressed with the attitude of the 
people at NACA. TTiey have but one 
thing in mind. How to build better 
airplanes than any other country in the 
world. . . . 

“I have no doubt that manv of the 
scientists and other personnel of the 
NACA could benefit themselves greatly 
from a financial standpoint by leaving 
the NACA and going with aircraft 
manufacturers ana private research 

Lockheed Prop Device 
Cuts Cabin Noise 25 % 

Burbank, Calif.— Lockheed Aircraft 
Corp. has announced a new propeller 
synchronizing system designed to make 
airline travel 25% quieter. 

The combination electrical and hy- 
draulic system was developed by Lock- 
heed flight test engineers to reduce 
noise in the passenger cabins of trans- 

► Millionth Accuracy— The device, re- 
fened to as a "synchrophasing” system, 
keeps propeller blades in step wi^ an 
accuracy of a millionth of a second, ac- 
cording to C. L. Johnson, chief engi- 
neer or Lockheed’s California Division. 

Flight tests have indicated that the 
exact reduction in sound level varies 
throughout the cabin but averages ap- 
proximately 25%. 

"Synchrophasing actually cuts sound 
two ways,” Johnson said. "It reduces 
sound volume by 10 decibels and 
smooths and evens the remaining sound 
to make it more acceptable to the car.” 

Working with Lockheed on the sys- 
tem were the Hamilton Standard Pro- 
peller Division of United Aircraft Corp. 
and the Curtiss Propeller Division of 
Curtiss-Wright Corp. 

► 520,000 per Plane— No airline orders 
have been received for instaDation of 
the system, Lockheed reported. But 
the dev’ice may become standard equip- 
ment on future Lockheed transports. 

No announcement of the cost fot in- 
stallation on present airliners was made 
by the Burbank firm, but such a system 
probably could be installed for less 
than $20,000 per aircraft. 

Weight of the total system is esti- 
mated at 65 lb. 

► Specified Reblionship-Synchrophas- 
ing, Johnson explained, is a means of 
controlling the propellers to turn at a 
specified relation to each other and at 
precisely the same relative angle to the 
fuselage. Vibration forces from pro- 
peller tip air blast are reduced 75% 
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Your Favorite 
Travel Agent 

time she routes a passenger on 
Western’s CALIFORNIAN. 
No wonder she recommends it! 


Your Western 
Stewardess 

She’ll pamper you with a reserved 
seat on Western's DC-6B , . . 
vintage champagne.. .hlet mignon 
...and a dne cigar on arrival I 


Ihm 
smirt 
IlFli 

They know how to make 
your next trip in the West 
the nicest you ever had. 


^ Your Secretary 

■ She knows you want the 

* That's her cue to book you on one 
of Western’s CALIFORNIAN 
"Champsgne Flights.” 



at tlic points wlicrc tlicse fotces strike 
tlic passenger cabin. 

To keep tlic propeller blades in proper 
phase, an electronic governor is used. 
The governor takes its cues from mag- 
nets installed on tlic spinner of each 
propeller and from coils on each engine 
nacelle. Wlicii the magnet passes the 
toil if sets lip an electrical impulse. 
Tlic impulse thus generated travels elec- 
trically to the governor, which compares 
the timing of impulses from each 

If these impulses differ by more than 
onc-iiiillioiitli of a second, the differ- 
ence is corrected. Correction on hv- 
draulically actuated propellers is made 
throiigli an electrical connection from 
the electronic governor to the Hsweiglit 
governor of the propeller. Tliis brings 
the offbeat propeller into phase witli its 

On electronic propellers, the motor 
in tlie dome of each spinner reconciles 
tlic propellers. 

Atlantic Air Freight 
Agreement Approved 

Operation of Airwork’s North At- 
lantic cargo service by Slick Airways 
and Transoccan Air Lines has been ap- 
proved by the Civil Aeronautics Board. 

Slick and Transoccan will run weekly 
airfreight service between New York 
and London under terms of the foreign 
air carrier permit issued Airwork Apr, 
1. 1954. Airwork has an order ror 
DC-6A airfreighters, but dclivetv won't 
be made untif early 1956, and Airwork 
wants to get into operation before that, 
► Agreement Tenns— Under the terms 
of the approved agreement. Slick will 
opetate remilarly weekly roundtrip 
flights with IK1-6A equipment between 
New York and London and New York 
and Shannon, Ireland. Slick will pay 
operating and maintenance costs, carrv 
necessary insurance and furnish ail 
flights crews. Under these conditions. 
Slick will be paid S560 per aircraft flight 
hour. 

rransoeciin will also opetate weekly 


Sabena Expands 

will extend its helicopter network with 
a new route between Brassels, Eiticl- 
horen. Duisburg and Essen. 

Subena has purchased two more 
Sikorsky SAU as the first step in ex. 

^hcr West Euro|«iii cities. 

The Belgian airline has carried mote 
Ilian 27,000 passengers with its initial 
fleet of four helicopters since services 
started in Angnst 1953. 
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recision made 
BOOSTER flight 
and ACTUATORS 
produced by LOUD at 
new low cost 


is no longer controlled in flight by manpower alone, 
Hydraulic power is now widely employed to provide conirol surface 
power made necessary by larger surfaces and higher speeds. 

This substitution of manpower with hydraulic power has made 
the production of high precision hydraulic components vital. Loud 
is now producing this equipment with diametral tolerances of .000023 
inches and controlled clearances of .00005 inches on a quantity pro- 
duction and quality controlled basis. Linear tolerances in valving of 
.00005 inches insure controls of Instantaneous and identical response. 

Loud's complete facilities from raw material to finished product, 
a machine for every job. plus years of experience has made it pos- 
sible 10 produce these precision assemblies for the aircraft industry 
at mass production prices. 


H. W. LOUD MACHINE WORKS, INC. 

969 EAST SECOND STREET, DEPT. tO • POMONA, CALIEORNIA 
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1802 STANLEY AVE., DAYTON 4, OHIO 


fligli ts from New York to either London 
or Shannon, using DC-4s. The Amer- 
ican company will pay all operating and 
maintenance costs, cany insurance and 
furnish flight crews. Terms of payment 
call for $10,000 for New Yotir-London 
roundtrip flights, $8,500 per New York- 
Shannon roundtrips and $500 for Lon- 
don-Frankfurt roundtrips-about $500 
per flight hour. 

Airwork will pay landing fees, load 
cargo and take care of customs clear- 
ance. Both agreements termbate with 
the conclusion of the last flight sched- 
uled during the week ending Mar. 5, 
1956, sub[ect to extension by Airwork. 
► Charter Deal— In the agreement with 
Slick, Airwork has the option of using 
its own flight Crews and paying flight 
operating expenses. On flights where 
Airwork furnishes its own crews. Slick 
will get $525 per flight hour. Airwork 
is interested in breaking its own per- 
sonnel in on the DC-6s prior to de- 
livery of its own aircraft. 



XP6M Design Defails 


First ofRciul three-view drawing of Glenn I.. 
Maibn Co.'s new XP6M.1 SeaMaster points 
up the sweptwing jet.powered flying boat's 
unusual design. 0( particular interest arc 
the long-length nartow-beani hull, fixed 
plasbc wingUp-mounted floats, swept T-tail 
and mounbng of four Allison J71 tuibojcls 
atop wings. Hatch in top of the SeaMastei’s 
hull permits loading of mines and other 
weapons, carried on a rotating bomb-bay in 
the hull bottorn. 
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add Manchester as a co-tcrminal with 
Prestwick and London and to add Shan- 
non as an intermediate point. 

CAB to Ease Foreign 
Aircraft Certification 

Proposed changes in Civil Air Regu- 
lations to permit type certificates toi 
foreign aircraft and related products 
under terms of reciprocal agreements 
with countries manufacturing the 
planes and certifying them have been 
issued by Civil Aeronautics Board. 

U, S. now has nine bilateral agree- 
ments b effect providing for reciprocal 
recognition of certificates of airworthi- 
ness for imported aircraft. 

► Foreign Resurgence-Certification of 
aircraft under the bilateral agreements 
has caused difficulties, CAB says, be- 
cause these agreements provide only for 
airworthiness and not type certificates. 
The Civil Aeronautics Act requires a 
type certificate as a prerequisite to an 
airworthiness certificate. 

The bilateral agreements were all 
concluded prior to the Civil Aeronau- 
tics Act of 1958 and had little practical 
effect until recently, during a resur- 
gence of civil aircraft deste and manu- 
facturing— particularly in Europe. This 
resulted in requests for U. S. certifica- 
tion of foreign-manufactured aircraft. 

A new part of 10 of CAR, would 
permit the Civil Aeronautics Adminis- 
trator to issue certificates and approvals 
if the country with which the 0. S. has 
a bilateral certifies that it meet CAR 
standards for aircraft buflt in the U.S. 
The new mle also would require that 
technical data be furnished by the 
foreign manufacturer if requested. 

Aimiaft and related products which 
become certificated would be designa- 
ted as “import” and labeled as such. 

House, Senate Fill 
Subcommittee Posts 

Rep. Tom Steed, Oklahoma Demo- 
crat, is the new head of House Small 
Business Committee's Subcommittee on 
the Aircraft Industry. 

Other subcommittees and their chair- 
men are; Regulatory Agencies, Rep. Joe 
Evinsi Small Business Administration, 
Procurement, and Loans, Rep, Abraham 
Multer; Minerals and Metals, Rep. Sid- 
ney Yates; Distribution Proposals, Rep. 
James Roosevelt. 

Senate Small Business Subcommittees 
include; Monopoly, Russell Long; Mili- 
tary Procurement. Sen, George Smath- 
ers; Relations of Business wim Govern- 
ment, Sen. Edward Thye. 

Sen. John Sparkman and Rep. 
Wright Patman head the full Small 
Business Committees of the Senate and 
House, respectively. 




ENGINEERING and RESEARCH 


ERCO BACKS A 


BOMBING MISSION 


The mission’s accomplished — with aid from ERCO! 

As desiraer and producer of fuel tanks and rocket launchers, 
ERCO adds power to the nation’s air arm. 

The Mark 12 auxiliary fuel tank, used extensively in 
Korea both as a fuel tank and as a standard Napalm (fire) 
bomb, adds its 150-gallon fuel capacity to 
regular tanks on fighting aircraft. 

During World War II ERCO developed and produced 
in volume the Mark 9 rocket launcher. Since then, ERCO 
has contributed further to the Navy’s armament with the 
Aero 14 B series combination bomb rack and rocket launcher. 
It’s products like these that illustrate ERCO’s versatility 
and ability to design and produce a variety 
of equipment in large quantities. 


Maks KRCO your develop* 
ment department— your 
cnEineerittS staff— your axlru 
plant whan the (oh colls for: 


ERCO produces 

what ERCO designs 
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Another Example of How 

RYAN BUILDS BETTER 


Ryan’s unique abilities for meeting difficult 
production problems are exemplified in the 
field of high temperature metallurgy, Here, 
Ryan’s specialized knowledge creates parts 
which "live longer” in the seething infernos of 
jet engines, rocket motors, afterburners and 
exhaust systems. Advanced metallurgical 
research provides Ryan with intimate know- 
ledge of the nature and behavior of even the 


newest, least understood super alloys. Through 
close integration between laboratory and fac- 
tory, this knowledge becomes a basic part of 
aircraft production know-how. 

For 32 years Ryan has been a leader in air- 
craft and component manufacture and design 
. . . and by doing more, because it understands 
more, Ryan continues to contribute materially 
to America’s air superiority. 


AERONAUTICAL ENGINEERING 


Scientist Shortage Threatens Defense 


By Henry Lefer 

The gap between America’s need and America's suppiv of trained 
technical-scientijic manpower is large, and growing larger. There is hope 
that it will be closed in the next few years. But in the meantime, says a 
leading research group, "We arc sitting on a time bomb.” 

Donald A. Quarles, Assistant Secretary of Defense (R&D) warns: 
“The critical shortage of engineers and scientists in America is potentially a 
greater threat to national securih' than are any weapons known to be in the 


arsenals of aggressor nations. 

It is an axiom of defense planning 
that tlie United States and its allies 
cannot hope to match the Moscow- 
Peking axis man for man. Russia and 
China between them, not counting the 
other satellite nations, have a popula- 
tion of more than 750 million. The 
cold war, in the words of Quarles, 
"is a technological race with the Com- 
munist world." 

► Losing the Race?— How are we doing 
in this race? Not too well. 

At the present time, the U.S. has 
about 500,000 engineers and 200,000 
scientists; Russia has 400,000 and 150,- 
000. But we ate graduating fewer than 
20,000 engineers a year, a figure that is 
expected to rise to about 27,000 in 
1956, a peak of 34,000 in 1957, and 
then decline. 

Contiast this with Russia, From a 
1952 engineering graduate roll of about 
30.000. the rate has risen steadily and 
is expected to reach 45,000 in 1956. 

Add to this picture the figures for 
technicians— the men who maintain the 
complex equipment on which our se- 
curity is based and who assist mote 
highly trained engineers and scientists 
in their jobs. 

Russia maintains 3,700 techniciims 
(technical training scltools) whose pres- 
ent enrollment is alwut 3.6 million stu- 
dents. analysis of official Russian docu- 
ments indicates. In the U.S. there are 
about 1.000 two-year technical schools 
with a total enrolment of 50,000. These 
figures do not include technical estab- 
lishments maint-jincd by USAF, which 
are extensive. But there is no reason to 
believe that Red Air Force efforts in 
this direction are less extensive, 

► Air Force’s Loss— Look at our Air 
Force manpower situation. Airmen ate 
leaving the service at an annual rate 
nf 60% at the end of their first four- 
year hitch. Even if they can be re- 
placed phvsically by recruits, the long 
process of turning green trainees into 
skilled mechanics and technicians must 
begin again. 

"Every time a skilled man leaves the 
Air Force, it costs our country a little 


fraction of its security, it costs us a 
valuable national asset, which can’t 
quickly be replaced,” says USAF Secre- 
tary Harold E. Talbott. It costs time, 
of which there is never enough. It costs 
dollars, too-S608.000 for a B-47 pilot, 
says Talbott. 575,000 for an electronics 
expert, about 51 5,000 as an average 
figure. 

Engineers & Scient'ist’s 

World \5’ar II fighter produced by 
a leading aircraft company reached first 


flight after 110,000 engineering man- 
hours. It took the same company 
1,340,000 engineering man-hours to 
bring a new jet to first flight. Another 
company reports an investment of 8 
million engineering man-hours for de- 
vcl^ment of a new bomber. 

These figures refer to specific air- 
craft projects, but typify the increasingly 
technological basis of our societ\\ 
While nut population is doubling every 
50 years, need for skilled workers is 
doubling every 20 years and for engi- 
neers and highly trained scientists every 
10. Right now. engineers and scientists 
make up only 0.5% of our tot.il popu 
lation. 

► Why Study?— But scientific vocations 
apparently do not have a strong enough 
apisc-al for our young people. One rea- 
son is economic. It takes an average of 
27 years for an engineer to catch up 
lliianciallv with his brother who went 
directly from high school to a job as, 
let's say. an electronic technician, says 
John F. Victory, executive secretary of 
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the National Advisory Committee for 
(\ci()n:uilif». 

I Ins lakes into aveiimit tlie pas tlic 
Icclinician was receiving wliilc tlie en- 
gineering student was paying for Iris 
sehooling. 

lobs for tlic high scliool graduate arc 
plentiful and the prestige of the scien- 
tific career seems insufficient to per- 
suade the young man to put off going 
out on Iris own and getting married 
until after he has gotten a thorough 
professional education. Of those liigh 
school graduate's wlio base the makings 
of engineers or scientists, only Iialf go 
to college and only about -10% finish 
college. 

Thus si-t of every 10 potential engi- 
ncer-sticncc students do not get a col- 
lege degree. Only 2% of our college 
graduates go on to betoinc PhDs, And 
in tills country, of the 50,000 holders 
of advanced degrees, perhaps one-fourth 
ate specialists m science and engineer- 
ing: the icniaindcr liold degrees in tlic 
Inmianitics. 

► Behind tlic Deficit— Aggravating the 
situation is tlic comparatively small 
crop of young people of college age, re- 
sult of the low birth rate of the De- 
pression-Thirties, We have already felt 
tlic worst of tills, and should be on the 

A factor which hit the engineering 
piofcssion specifically was the predic- 
tion by a governnient agency shortly 
before Korea that we were heading info 
.1 i>criod of engineer surplus. But, Korea 
,.iid tlic warming up of the cold war 
u m erted the expected surplus into an 
uncomfortable shortage. The effects of 
Ih-s sitiLiticii also arc svaning- 

Proicctions show that we will need 
;'ti ncragc of 50,000 new- oiginecrs a 
■ car through 1956. I'or the period of 
1955-1956, this adds up to 120,000. We 
c-x|>cct to graduate 85,000 during this 
period-a deficit of 34,500- But of the 
^■i.OOO graduates, 58.500 arc members 
of the ROTC and have a military serv- 
ice obligation after graduation. Some 
of these will later be available as engi- 
neers or scientists to industry or govern- 
ment. but tills will be after 1956. In 
the meantime, our total indicated short- 
age of engineers bv the end of 1956 
will be 75,800. 

► Reds Piisli Science— The picture in 
Russia is entirely different- 

Science training is encouraged. Stu- 
dents are piid during their scliooline, 
■|1ie prestige and pay connected with 
scientific careers is such tliat as many 
ns eight applicants are reported for some 
school openings- This makes it possible 
to choose the "cream of the cream” 
for teclinical and scientific training. 

The Russians are said by our scien- 
tists to be especially oiibhmding in 
;iCTodynamics, nuclear phvsics. solid 
state physics, losv temperature phvsics, 
psychology and some aspects of elec- 


tronics. An indication of their elec- 
tronic piogicss "US giscii when tlic 
uiiiscr Sicidlov showed up at the 
British aironatiuii cctcmonics bristling 
with an assortment of search and fire 
control radar antennas in every respect 
comparable to one of our own cruisers 
in the same range. 

Another eiamplc: tlic very effective 

our Voice of America broadcasts. 
.-\nicricaii scientists do not underrate 
the quality of Russian tcclmology. 

► Seien Insliliitcs— The Reds maintain 
sci'cn ‘‘ai'iation institutes” that give a 
5J-ycar degree whose rough equivalent 
wciiild be im .American "BS-and-one- 
half degree. Current graduating classes 
of these institutes should number be- 
tween 1,700 and 2.000. Tlie compara- 
ble figure for the U.S. is perhaps 750 
(a drop from 1.481 in 1951). 

These seven institutes train engineers 
in airaaft structure, engines and pro- 
pulsion desiccs, service and flight con- 
trol equipment, and aircraft annaments. 
In addition training is provided in 
s|>eciaUics such as aerodynamics, liydro- 
dyiiainics, heat transfer, gyros and sta- 
bilization devices, ballistics, electronic 
control dci’iccs and automation tech- 



Vought Lowspeed Tunnel 


Critic-jlly needed data in the 200-ni|ih- 
lange. particularly on landing and takeoff 
behavior of new aircraft and missiles, will 
be gathered in Chance Vought. Inc.'s new 
8900,000 lowspeed windtimncl receoHy 
opened. I'linnel throat mc-asnics 7x10 It. 
.Mthough the speed will be comparativcK 
low-, data obtained may be predicted up to 
500 iiiph. I-hc fan is a 20-ft. Sitka spruce 
unit, hand carved Chance Vought per- 

motor. Wind speeds up to 265 mph. 
have been devdoprf. h'oc yem-round oper- 
ation, a cooUng system sprays 800 gal. of 
water per minute over the exterior during 
lint weather. 


Students arc exanpt from the draft, 
even ill time of war. Upon graduation, 
llicy enter un <i short period of basic 
military service, then are cominissioiicd 
and placed in tlie inactive reserve, 

Russian scientists get generous living 
allowances, good housing and other 
material adi'antagcs. Their achieve- 
ments ate widely reported in the press 
and special prizes and awards are fre- 
quently given. All of tills adds to the 
prestige of tlic group. 

In general, engineering and tech- 
nical graduates have no choice as to 
their place of employment. The state 
tells them. Like other totalitarian tech- 
niques, this may be more efficient and 
effective in the short term than volun- 
tary clioicc of employment. However, 
it is just this freedom of choice that 
helps make our system wortli defending 
against the Reds. 

► Advanced Degrees— There are other 
aviation schools of professional level in 
(he USSR. They include an industrial 
academy for airaaft indusfty manage- 
ment and planning personnel, a top- 
notcli military aviation engineering 
academy, four major military aviation 
engineering schools and two civil avia- 
tion engineering schools. TTie Red air 
force operates a number of engineering 
schools also, which ate not of profes- 
sional Ici'cl. 

Six of the seven aviation institutes 
proi’ide graduate training, as do the 
military ai'iatioii engineering academy, 
the research institute of the Acadcinv 
of Science, and four major research in- 
•stitutes operated bv tlic Ministry of 
Aimraft. 

Total number of research scientists 
in the USSR in 1952 was 68 000, of 
whom 48.000 w’cre engaged in basic 
research. Obiiously, tin's figure is now 

► Many-Front Attack— Wliat are sve do- 
ing ill tlic face of all this? Wliat can 
we do? Tlic attack on tlic problem is 
iinderwai' on many fronts. 

The National Science Foundation 
conducts studies and awards grants and 
fellowships for basic research in the 
natural sciaiccs. It sponsors meetings 
and conferences of scientists and teach- 
ers. It maintains a register of scientific 
manpower. XSF is charged by the gov- 
ernment with the job of promoting and 
cultiiating science in this country. 
►NSF Grants— For the year ended 
June 30. 1954, NSF made grants of 
almost S5.9 million to 170 institutions 
for various projects. Of this amount, 
more than half went for work in mathe- 
matics. phvsics and the engineaing 
sciences- The organization sponsored 
756 fellowsliips, of which 657 were for 
lire-doctoral work, 79 post-doctoral. 

Tliroiigh the foundation, the U.S., 
along witli the USSR and about 40 
other nations, is sponsoring tlie Inter- 
national Geophysical Year, 1957-1958. 
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Out sliate of the IGY ptogr.nn will in- 
clude studies of solar radiation (which 
affects weather, radio eonimunications, 
radio navigation syatems), meteorology 
(including atmosphetic balloon pro- 
grams at the North and South Pole), 
upper atniosplierc (rockets), ionospheric 
pliysifs. geomagnetism, cosmic rays. 
A total LhS. outlay of $13 million is 
jilanncd. Preliminary work has already 

National Science Foundation runs a 
Russian tr.msiation service. At present 
it translates about 1.000 pages per year 
of significant niatlicmatical papers. 

► Industry’s Role— Industry is starting to 
carry an increasing share of the burden 
of rnaintaining and increasing our tech- 
nological lead. A survey of eight air- 
craft manufacturers shows that these 
companies sponsor a total of nearly 
1,500 scholarships a year in enfineaing 
and allied fields. 

One company provides financial as- 
sistance to 700 employes who are study- 
ing engineering part-time. Anotha 
company provides leaves of absence for 
Uiosc wishing to study engineering full- 
time- This pattern of scholarships and 
financial aid to employe students is 
widespread throughout the industiy. 

One manufacturer asks high scfiool 
principals to recommaid outstanding 
graduates who cannot afford to go on 
to engineering schools. These are hired 
to work a 30-hour week, giving them 
time to attend school. If they complete 
their studies, the company refunds their 

There are other programs. General 
Motors recently announced one nf the 
largest— a S2-million-per-year plan under 
which 350 four-year scholarships will 
be made available, plus annual grants- 
in-aid of S500-S800 each to be spread 
among 306 colleges. Added to previ- 
ously announced GM programs, this 
will cost the comp.inv S4.5 million a 
year after four vears. Wcstinghousc has 
awarded science scholarships for mam- 
vears. There are many other such plans, 
large and sm.ill. 

In a sense, programs such as these 
represent nothing but enlightened self- 
interest. -A McGraw-Hill Publishing 
Co. .study points out: "If business finns 
do not voluntarily go to the financial 
aid of higher education, there is every 
prospect thei- will soon be providing 
more financial support for higher edu- 
cation through taxation.” 

► Tcuclicts Sfeeded- One of the danga 
spots in our technological future is the 
acute shortage of qualified science and 
math teachers in our high schools. 
"More than lOO.flOO high school stu- 
dents in niathcm.atics and science have 
inadequately trained teachas.” .says the 
Fnginccring Manpower Commission of 
New York. The number of those grad- 
uating from college and equipned to 
teach science dropped from 8,800 in 
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1951 to 4,600 in 1954. Compare this 
witli tiic need for new science teachen 
of 7,700 in 1954. 

Another danger to our technological 
leadership is the growing stress on gen- 
eral studies in high school, with conse- 
quent neglect of mathematics and the 

So one attack on tlie engineer- 
scientist shortage must be made at the 
high school level. Prestige and pay of 
teachers must be increased. Teachers 
must be gis'en an opportunity to keep 
up with their specialties. Some com- 
panies arc making a contribution here 
■bv providing summer employment for 
high school teachers. 

It is suggested that industry and pro- 
fessional groups cooperate in arranging 
plant visits for school groups and in 
other ways keep them interested and 
informed. 

► Exposed to 15iaft-.\ common com- 
plaint of researchers and schools is the 
lack of a clearcut policy on the drafting 
of students aiming at technical-scien- 
tific careers. Exemption from military 
service for any group is a politically 
touchy subject. 

Most military sers'ice plans contem- 
plate that every young man in the ap- 
propriate age bracket will have a taste 
of the military life. In actuality this 
does not work out, since our military 
manpower requirements are not large 
enough to include all in the eligibi: 

So actual drafting often is at the 
"whim of the local draft board," many 
scientists complain. 

► The Creative Years— .A very high per- 
centage of important basic discoveries 
are made by men in their early twenties, 
scientists point out- Even if a man re- 
turns to science after his military serv- 
ice, they say, we have lost some of his 

The scientists' viewpoint is made 
clear by Dr. II. A. Meyerhoff, executive 
director of the Scientific Manpower 
Commission. Every man should put in 
some time in government service for 
the country’s military protection, he be- 
lieves. But this docs not necessarily 
mean military service. Consideration 
should be made of the person’s special 
ability and he should be assigned to the 
service which makes the most use of 
his ability and training. 

► Red Tape Tangle-Regardless of the 
outconre of any programs for the in- 
crease of our supply of technical people, 
we will have to live with the facts of 
the shortage for some vears. It is vital, 
therefore, that we make the best and 
most efficient use of the limited supply 

One way of doing this is to eliminate 
the red tape tangle that snarls the op- 
eration of so many scientists, especially 
in gos'cmment. ’The National Advisory 
Committee for Actonauh'cs, which em- 
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ITo-w! IT’inest radio and electronlos 
service center for tonslness aircraft! 



No expense has been spared at the new AiResearch Aviation 
Service electronics center lo provide business aircraft with 
the kind of complete service facilities previously only avail- 
able to the airlines. 

This department is completely set up to handle radio sales, 
engineering, design and installation, as well as the service 
and repair of aeronautical communications and navigational 
equipment. We are CAA certified for Class 1 and Class II. 

A complete line of electronic equipment and parts is 
stocked for immediate delivery. Brands include COLLINS 
- BENDIX - WILCOX - RCA - SPERRY - ARC. 

SPECIALISTS IN AIRCRAFT SERVICE AND CONVERSION 


AiResearch Aviation Service Division 

Los Angeles International Airport, Los Angeles 45, California 
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pto\s jboiil 7.000. of nlioiii .ibuu: om;- 
tliird ;irc: acruiuuticjl and research 
scientists and design and facilities engi- 
neers, has made outstanding strides in 
tliis direction. 'Hie burden of red tape 
and administrative details has been 
nearly complctch- removed from their 
shoulders, freeing them to do what they 
were hired to do— research, says Robert 
|. Lacklcn, NAC.^ [jetsonnel officer. 

This not only helps make better use 
of scientists, it helps to keep them. 
One of the major objections of these 
trained people to govemment service is 
the mass of paper work involved. 
"Fewer administrators and 'less admin- 
istration’.’’ is a common plea. 

► NACA Survey— .A study conducted 
among personnei of NACA’s Ames and 
Langley labs by the Interdepartmental 
Committee on Scientific Research and 
Development uneovaed a number of 
approaches for making govemment serv- 
ice attractive. 

Among the favorable factors were; 
freedom front pressure to distort find- 
ings for commercial purposes, oppor- 
tunity for fundamental research in 
large, well-equipped labs, opportunity 
for publication of findings, contact witfi 
top scientists in and out of govemment, 

Complaints were registered about red 
b<il>e, lack of privacy, frustrations in get- 
ting research financing (indifference, 
fluctuating support on the part of those 
controlling the purse strings), loss of 
prestige of government service as a 
result of scattershot investigations, and 
the widespread undercurrent of opposi- 
tion and suspicion throughout the na- 
tion directed against "eggheads” and 
intcllcctnals, 

► Pay and Advanccment-Tlicre were 
pleas for fair pay (as compared with in- 
dustry). maintenance of retirement 
lienefits, opportunities for adequate pro- 
fessional itcognition and growth, a 
policy of advancement for scientists 
working a.s scientists. Too often, the 

levels is by taking on administrative 

NACA has asked and expects to get 
permission to raise the pay of its lower 
grades, to get them within striking dis- 
tance of the p;iy offered by industry for 
comparable work. A good deal of the 
answer consists of better public rela- 
tions-getting the story across to stu- 
dents and to the public in general. 

► Sensible Security-Scientists in gov- 
emment feel their prestige would in- 
crease if they could wipe out the wide- 
spread feeling that our various research 
establishments are hotbeds of sedition. 

They ask for a more sensible and 
grownup approach to the security prob- 
lem. "Tlie real security of the United 
States depends on progress." says Prof. 
John R. Dunning, dean of engineering 
at Columbia University. 

Specifically, .scientists ask for freedom 
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COOPORATIDN 

HAS IMMEDIATE 
OPENINGS FOR... 


^ AIRCRAFT DESIGN ENGINEERS 

Siructural • Power Plant 
Aircraft Equipment 

MECHANICAL DESICN 

landing Systems • Flight Controls 

Hydraulic Systems . Pneuinotic Systems 

ELECTRICAL DESIGN 

Equipment • Inslallallons 

^ AERODVNAMICI8TS 

Configuration Design 

Stability and Control 
Maneuverability and Loads 

Pressure Distribution 
Thermal Characteristics 
Experimental Testing 
Research and Development 

^ STRUCTURES 

Structural Loads Calculations 
Static Loods Analysis 
Dynamic Loads Analysis 
Loads and Criteria Studies 
Project Structures Analysis 
Weights Analysis 


The expansion of projects ac Bell Aircraft requires the need 
of top-notch aeronautical engineers. This is an unexcelled opportunity 
to become a member of aviation's best-known engineering team. 
The team that developed the X-1, the X-5, and the X-IA — 

holder of the world’s speed and altitude records. If you are 
an engineer who looks to his future, 

WRITE ; Manager. Engineering Personnel 



fiom atbitrary and whimsical int^re- 
tations of security regulations. Tliey 
point to tlte case of the Republic Avia- 
tion Cotp. cngincei who was dismissed 
last year as a ‘ security risk” because he 
had a "psychoneurotic background" 
that made him too unstable for secret 
work. On appeal, it was discovered that 
some over-xenlous examiner had mis- 
read or misinterpreted a notation on his 
record that he had been discharged 
from the Navy with 10% disability for 
nervousness caused by intense itching 
of neutodermatitis (“jungle rot," a 
ttopical skin disease). 

The story has a happy ending: The 
Eastern Industrial Penonnel Security 
Board's appeals division reinstated him. 

► Prestige Important— There is a curious 
revene twist in the security situation- 
after Sen. Joseph McCarthy had charged 
that one of our eastern research setups 
was harboring a large number of dis- 
loyal employes, applications for jobs 
u’ent up sharply. Some obsers’ets tie 
this in with the pratige angle— every- 
body wanted to be able to say lie 
worked for the government On very 
important, hush-hush work. 

It might be a worthwhile undertaking 
for educational foundations to sponsor 
a whole scri« of new awards and 
honors in recognition of scientific 
achievement. 

All of these things provide clua as 
to approaches which could increase the 
supply of technicians for government. 

► fengincers in Industry— Obviously, in 
any free competition for technical man- 
power, industry will get the lion's share. 
This is because of higher pay scales, 
greater opportunity for advancement, 
the desire to sec one's labor translated 
into practical reality fairlv early. 

There are 7?,000 engineers employed 
in the aircraft industry— one out of 
cs erv 1 1 employes. The number will 
rise. The competition between em- 
ployers for engineers and scientists is 
intense, although raiding is officially 
frowned upon. So is the competition 
between industry and government. The 
struggle will continue as long as the 
supply is short. Only if the various pro- 
grams underway an<i contemplated suc- 
ceed will the basic situation be relieved. 

Meanwhile, industry must clean its 
house. Many complaints are heard 
from engineer that they are not being 
used to the limit of their skills. They 
are tied up on low-grade tasks and ad- 
ministrative detail which could be 
handled by others without this special- 
ized training and abiliK. 

We should follow the Russians in 
extensive employment of women. 

Air Force 

The Air Force is faced with an 
eyjecially severe manpower situation. 
Tnis is not so much true of pilots and 
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A New Standard in 
Air Travel 

Trans-Canada Air Lines are operating 
the Rolls-Royce propeller turbine powered 
VICKERS VISCOUNT AIRLINERS 
into New York, Chicago, Cleveland and Detroit. 
Capital Airlines have ordered 
a fleet of these airliners for domestic services. 

ROLLS-ROYCE 

DART 

propeller turbine engines 

FOR SPEED AND RELIASRirV 


ROLLS-ROYCE LIMITED . DERBY . ENGLAND 




NEW HEADQUARTERS for RANGE UNLIMITED 


Here beside ihe long runways of Ballimore's Friend- 
ship Airport U the brand new Flight Refueling plant, 
designed and eonstructed by Flight Refueling for the 
development and manufacture of Probe and Drogue 
refueling systems for the Armed Services. 

Now in full operation, this new Flight Refueling 
facility is turning out in increasing numbers the 
Probe and Drogue refueling equipment which made 
possible the first non-stop transatlantic jet flight, the 
first refueled combat operations and the first jet to 
jet aerial refueling. 


And from the Flight Refueling laboratorie.s new 
systems of higher capacity and efficiency are being 
develoi>ed. 

.\viation can lake satisfaction that this new plant- 
devoted to long range /light— h no" in full operation. 

Y light Yefueling, Inc. 

Baltimore 3. .Wajyland 


officers uiid noncoms of long service. 
The danger is among the group whose 
first four-year hitch ends now and in 
the next few j'ears- 

Tliis group includes the hundreds of 
thousands who enlisted in USAF in 
the period following the Korean svar, 
when the Air Force goal rose from 48 
wings to 78, to 95, 110 and 145, and 
tapered off to the present figure of 157 
wings, to be rcach^ in 1957. 

► End of the Hitch— "These men have 
satisfied their obligation under the law; 
they have completed their contract with 
the .Mr Force, . . . There is no com- 
pelling reason for them to remain in 
the sen-ice,” says Brig. Gen. R. H. 
Carmichael, Asst. Director for Per- 
sonnel Procurement and Training (Re- 
cnlistmcnt and Recruiting). 

Surveys made by the Air Force show 
that about 60% of these men plan not 
to reenlist, about 10-15% signify the 
intention of staying in the service, and 
the remainder are undecided. Of those 
with more than four years of service, 
close to 70% say they plan to reenlist. 

Air Force estimates that in the fiscal 
years 1955-1957, close to three-quarters 
of a million airmen will be separated 
from the ser\-ice for various reasons. Ac- 
cording to present intentions, about 
150,000 will reenlist and 180,000 are 
considered unrecoverable (retired, dead, 
unfit or unsuited, failure to progress). 
This leaves more than 400,000 male 
airmen whom ,^ir Force would like to 
hold cm to. 

The loss in dollars represented by this 
400,000-man group has been put at 
S6 billion, if we accept the e.stimate 
that it costs an average of nearly $15,- 
000 to train an airm.in to the level of 
skill represented by four years’ service 
and attendance at various USAF 
schools. 

► Half-Trained— Mote serious is the 
consider.ition that this group together 
with the unreco\erables add up to more 
than half of the planned USAF level 
of 975,000. Projecting this situation 
through all major commands, one can 
envisage a Strategic Air Command, for 
instance, more than half of whose per- 
sonnel is considered not fully trained. 
And, Air Force says, in this age of peril 
it is quality, rather than quantity which 

Air Force takes the trainee and ex- 
poses him to various specialties, advanc- 
ing him from unskilled to helper to 
skilled lesels- At the end of his first 
four-year enlistment, he is considered 
skilled or even super-skilled. 

The draining of this reservoir is giv- 
ing Pentagon planners many a sleepless 
night. Ideally, an appeal to the air- 
man’s patriotism should do the trick. 
Lt- Gen. Emmett O’Donnell. Jr., 
Deputv Chief of Staff/Personnel, points 
out. Hoivcver. this appeal appeara to be 
limited, and Air Force has set in mo- 


TWA has long been a famous name in commercial flying. Now, with 
the new Super G Constellations which TWA is adding to its fleet, faster 
schedules and better passenger comfort will result. To insure maximum 
safety and dependability TWA specifies KLIXON Circuit Breakers to 
protect electrical circuits, 

Mr. R. W. Rummel, Chief Engineer of TWA, has this to say about 
KLIXON protection — "In keeping with our constant endeavor to 
provide the utmost in safety and dependability in airline uansportaiion, 


we have selected the KLIXON 
type circuit breaker to achieve 
reliable circuit protection in our 
new Super Constellation 1049G 

Rugged and dependable, 
KLIXON Circuit Breakers with- 
stand high shock and vibration 
under all flying conditions. They 
are precision calibrated and indi- 
vidually rested for ultimate trip 
and 200% load-tripping charac- 
teristics. Write for data giving 
complete details. 



MRAlSACONIROlSCOtPORATION 
SPENCER THEIMOSTAT DIVISION 



TWA 

Selects 

KLIXON 

CIRCUIT BREAKERS 
For Safe, Keliabfe 
CIRCUIT PROTECTION 
in their New 

SUPeH’^^ CONST£UAT/ON 
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B-66 is first tactical bomber witb radar controlled 
defensive armament system 


Thell.S-Air Force's latest twin jet bomher- 
the Douglas 6-66 will be the first tactical 
bomber defcndeil with General Kleclric's 
MD l fire control system. First Rowii in 
June last year, the B.66 is capable of carry- 
ing atomic bombs. 

Like other C>E designed anil produced 
defensive armament systems currently in 
operation, the new B-66 system is com- 
posed of control eijuiptneni, and a tail 
turret mounting two guns, 

PROVIDES AUTOMATIC PROTECTION 
A similar system, now installed on the B- 
47. operates as follows In iierforming these 
functions os a “packaged" tail defense. 
• Aulomaticallv warns the gunner on an 
enlarged radar screen of approaching 
aircraft. 


• Automatically tracks and positions the 
guns on selected target by means of 

• Continuously supplies wimlage, hallisiics 
and lead corrections by means of an 
electric computing network. 

• Fires guns elecirirally under control of 

HOW SYSTEM OPERATES 

Briefly, here's how the system operates: 
When the B-47 enters a danger area, the 
gunner switches the radar to "search” 
and adjusts the system control panel to 
provide the computer with air temperature, 
altitude and air speed informalion. 


When the radar picks up an attacking plane, 
a bright spot shows on lite screen. Bv 
means of a control handle, llie gunner 
easily moves the radar antenna until it is 
centered on the target. Once the target ia 
"acquired" and the radar is "locked on," 
the target is tracked automatically. 

Radar then supplies the computer with the 
position and range of the attacking plane. 
Necessary gun defleelions and corrections 
are computed automatically. When the 
hostile aircraft enler.s gun range, the gun- 
ner presses a trigger which fires the gun« 
elect ricaliy. 

If vtwi ivoiilH /ike more information on the 
A/D-J fire rontroi ryrtem and are cleared to 
rrcHi-e classified data, conlaci yoar nearest 
G'E Apparatus Sales represcaio/it'c. 



Mass flowmeter system aids pilot two ways 


Why measure the masa of fuel? The heat 
content of jet engine fuel is based upon the 
weight rather than the volume. This means 
that the specific gravity varies widely with 
the type of fuel and the temperature. Only 
a measurement of the actual mass of the 
fuel being used at the time it is being used 
can give you an accurate measurement of 
the fuel consumption. A measurement of 
the volume of fuel llew allew's a varying 
degree of error dependent upon the specific 
gravity of the fuel being used. 

MEASURES RATES OF FUEL USED 
G.E.'s mass flowmeter systems provide 


an individual or total rale indication for 
one to eight jet engines and aid the pilot or 
flight engineer two ways; 

1. Simplifies the compulation of total fuel 
remaining, 

2. Permits a running evaluation of engine 
operating elficiency through comparison 
with the pilot's other "eiperience data" 
(altitude, flight, speed, etc.). In addition, a 
total rate signal may be fed into automatic 
cruise control systems. 

For more information on how this system 
aids pilot and plane designer, check "A" 
on coupon for bulletin GEC-932. 



Dlract •nfflna pod mounting Is ptrmittsd by Soiotlost and ItghlisI A-booibor yot rovootod, tbo Douglas A4D Skyhowk 


G-E constant speed drive selected for buntain A-bomber 

ball piston drive can be designed for your 
specific needs, contact your nearest G-E 
.Apparatus Sales Office. 

Send coupon below, and check "C for a 
new bulletin, describing the many features 
of the G-E hydraulic constant speed drive. 


Requiring high performance, plus an extra 

of the A4D. Douglas chose the General 
Electric 9 KVA ball piston constant speed 
drive for a-c power supply. 

The flexible nature of the C-E drive per- 
mitted incorporation of an engine starter 


adapter, and furnished engine starling and 
B'C power gencratiun from a single pad. 
More reliable performance is provided by 
the simple mechanical operation and small 
number of rotating parts of the ball piston 

For detailed information on how the G-E 


New right angle lead capacitors are 
specially designed for printed circuits 


T'hese subminiature metal-clad tubular ca- 
pacitors with right angle leads are new 
additions In General Electric's subminia- 
turn line. The leads are welded to the 
silicone bushing stud at right angiea railter 
than axially. 

Especially suitable for printed circuit 
applications, the dimension between leads 
can be determined accurately for each case 
size required with assurance that every 
melal-clad tubular received will be within 
close specified manufacturing tolerances. 


Because the leads do not have to be bent 
during assembly, there is less chance of 
breakage and leakage. The w'elJcd "right 
angle" leads will withstand the same rigor- 
ous shock, vibration and pull requirements 
as the axial leads. 

These right angle lead capacitors are avail- 
able in a full range of ratings for B5^ C 
and 125^ C operation. 

Check "B" in coupon to receive CEC- 
987A for further informalion on this new 



Tigress is Our 
Most tmporfanf T^oduef 



GENERAL 

ELECTRIC 


j Mail tOi 

I Section D2T0-93 

I General Electric Company 

I 1 River Rood 

' Schenectady 5, N. Y. 

I □ “A" Moss Flowmeter System, GEC-932 

I □ “B" Subminioture Metol-clod Copacitors, GEC-987A 

I □ "C" Hydroulic Constant Speed Drive, GEA-5979 
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FASTEST 

and 

ONLY NONSTOP 

both 

DAYLIGHT 

and 

OVERNIGHT 

between 

WASHINGTON 

and 

LOS ANGELES 

Lv. Washington (EST) 12:50 AM 12:00 Noon 
Ar. Los Angeles (PST) B:05 AM 5:15 PM 

Lv. Los Angeles (PST) 9:45 AM 9:45 PM 
Ar. Washington (EST) 7:35 PM 7:35 AM 



There's new convenience in American's schedule be- 
tween the notion's capital ond Los Angeles. You now 
have a choice of two nonstop flights, daytime ond night- 
time, os well os two single-stop flights. And between 
Woshington and San Francisco there'snownewfh^ serv- 
ice. All flights are by DC-7, America's fastest passenger 
plane. Enjoy first class luxury service at regular fare. 


AMERICAN AIRLINES - 


CZAmtrictti Xou/mg Air/me 


tioii a nunibcr of long-range, positive 
ptograins aimed at "training the people 
whom wc can retain and re’taining the 
people whom we train.’' 

► Quarterly Surveys— One phase of the 
attack on the reenlistmcnt program is 
a series of quarterly surs eys on airmens’ 
reeulistnient intentions. 'Hiese nor- 
mally reacli S% of the total airman 
population in each go-around. l'‘tom 
these, planners have been able to de- 
termine the (actors that appear to make 
Air Force life attractive or unattractive, 
and they thus open up fields for ex- 
ploitation to make the recnlistment per- 
centage go up. 

An interesting point the survevs have 
brought to light is that those witli more 
education are less likely to enlist, and 
those who are married or have de- 
pendents, who are from a rural back- 
ground and come from the southeast 
and southwest sections of the country 
are more likely to enlist. 

However, "it is doubtful if the man- 
power pool will ever be large enough 
so that technieni training can be offered, 
for example, only to airmen uillionl 
college, who are married and from nir.il 
backgrounds,” an Air Force study 
wryly reports. 

► A Step Up-One fertile point the sur- 
veys have uncos’crcd: Tlic airmen who 
tend to rcenlist arc those for wliom tlie 
Air Force represents a step up botli 
sociallv and economically, Tlie mean- 
ing of this for USAF planners is that 
the Air Force ought to be made a step 
for a greater percentage of the popula- 

This would suggest more p.iv, better 
housing, greater prestige among civilian, 
to name a few approaches. 

A good deal of Air Force’s manpower 
problem is strictly not in its own hands. 
It calls for public and congressional 
awareness of the situation and the need. 
TTiere is a great need to establish the 
Air Force- and the other military serv- 
ices— as a way of life (career) early in an 
individual’s life. This would .ip|sear to 
be a long-term educational project 
reaching into every home and sclionl. 

However, there are'a number of ac- 
tions USAF itself is taking which 
could bear early fruit. 

► Re-Up Branch— A Reenlistmcnt 
Branch has been set up. This is the 
centralized Air Staff organization to 
deal with the ptohlem. Under its wing, 
there has been set up a Packaged Pro- 
gram for Recnlistment, which deals 
with the various fectors that operate 
on the morale of the airman, and are 
considered largely instrumental in 
whether he stays in the service or goes. 
The package suggests reenlistment pro- 
cedures and presents plans that are in 
effect at various commands and bases, 

Field Management teams have been 
set up. which will have visited all 149 
7one of the fnterior b.ises by the end 
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of tliis montli and will then start a 
tour of USAF’s or'etscas establishment. 

There are groups gathering data, 
monitoring studies, making analyses, us- 
ing public information media to help 
in the task of "retaining the trained." 
► NCO Prestige Improvement— Air 
Force recognizes that it is operating 
now in a "buyer's market," and it has 
taken strong steps to reduce or remove 
the cause of many airmen gripes, as 
they have come to light in its various 
surveys. 

One major action is its Noncommis- 
sioned officer Prestige Improvement 
Program. "\Vc hope to make the Mis 
ter Sergeant the real kingpin the Naev 
CPO is," sal’s Gen. Carmichael, liut 
the lower noncom grades are not ne- 
glected, for it is hoped to increase the 
prestige of the NCO in general so that 
all young airmen will aspire to attain 
that status and thus become career 

As part of this program, NCOs now 
have the responsibility for many ]obs 
which fonnerly fell to ofRcets. NCO 
academies and “prep schools" have 
been set up. At some oases. Airmen 
Councils, composed of NCOs, have 
been set up, which meet periodically 
and forward recommendations to the 
base commander on various organiza- 
tional problems and activities. 

In one major cemmand, evaluation 
reports prepared by senior NCOs with 
regard to personnel under their super- 
vision are considered by a promotion 
board of five senior NCOs in each 
squadron. Recommendations of the 
promotion boards are generally followed 
by the base commander. 

Other prestige-enhancement actions 
include elimination of menial details, 


Chance Vougbt Rcguliis surface-to-surface 
missile is rotated in this rollover jig, prior 
to installation of ib turbojet, to dislodge 
tiny bib of scrap metal which wedge in 
outof-the-way places during assembly. A 


the privilege of check-cashing on the 
base witliout an uSeer's endorsement, 
establishment of separate messes, clubs, 
and sleeping quarters, no restriction on 
travel distance during off-duty hours, 
awarding of cross-country flights to de- 
serving personnel, as available. 

► Power of the Woman— The airman’s 
wife fits in the rccnlistment picture, 
too, and Air Force is making every ef- 
fort to see that she is on USAF's side. 

Assistance is ofieted on change of 
station, welcoming committees meet 
her at the new station, evening commis- 
sary hours are arranged so she can shop 
with het husband, periodic "open 
house" is held at various stations to 
stiow her the importance of her hus- 
band's job, and the opportunity is pre- 
sented for communi^ life and social 
gatherings at most bases, Iffieie are 
NCO Wives Councils and NCO Wives 
Clubs, which sponsor base nurseries and 
child care centers, among their other 
activities. 

Air Force’s concern with its penon- 
iiel's family problems extends to its 
policy on interracial marriages. Airmen 
who have married interracially are as- 
signed to bases in states that have no 
legal restrictions to such marriages. 

By centralizing its control of 7-level 
(skilled) assignments, Air Force is able 
to plan personnel moves far enough 
in advance to give the airman sufficient 
time to wind up personal business at 
his old station and to arrange concur- 
rent travel with his family. 

To a much greater extent than for- 
merly, airmen are able to attend tech- 
nical schools of their choice and to 
choose the 21 or overseas base at which 
they would like to be stationed. 

Educational opportunities within the 


small power drill motor turns the Regains 
like a turkey on a spit, dumping the waste 
out. About a baodful is collected from each 
musile, the company slates. Now under 
study is a vibrator to shake scrap loose. 


Air Force ate being emphasized. 

► Pay and Fringe Benefits-Frequent 
gripes are heard about the lack of ade- 
quate housing for married airmen, and 
about “fringe benefits.” such as radical 
care for dependents. 'These are all fields 
in which Air Force is looking for im- 
provement. 

Of course, higher pay would please 
everybody, but USAF must operate 
within its budget. Planners arc consider- 
ing a system of “selective raises," in the 
form of higher reenlistmcnt bonuses for 
those whose specialties are most needed. 

However, the case for a general in- 
crease is strong. Since 1939, the aver- 
age airman's jay has gone up 110%, 
the average officer's 59%. In this time, 
the cost of living has jumped 200% 
and the average wage for labor 315%. 

The President has asked Congress 
for an increase in pay rates and allow- 
ances. In addition, he calls for a "dis- 
location" allowance for military person- 
nel with dependents who are ordered 
to a new permanent duty station. He 
asks for more housing, a better deal 
in medical care for dependents, an in- 
crease in travel allowances, and better 
pay for those engaged in hazardous 

► Inseeuri^- About Security— One of the 
strong points that military service has 
to offer. Ait Force’s surveys show, is 
the liberal retirement policy. However, 
there is a "feeling of insecurity about 
security,” Air Force says. There is the 
feeling that Congress gives and Con- 
gress can take away. Military people 
nave seen how political pressures have 
been directed against commissary priv- 
ileges, for instance. 

Manpower planners in the Penta- 
gon believe they must make a firm 
stand on this if they are to keep their 
needed personnel. Whatever fringe 
and retirement benefits military people 
now have they must keep, and Con- 
gress must mate it cleat that these are 
permanent. Air Force spokesmen sav, 

► No Draft for AF— Although the mili- 
tary manpower program proposed by 
the Administration calls for a drop to 
2,815,000 (including a somewhat larger 
Air Force of 975,900) by June 1956, 
from the present levels of 3,218,000 
and 961,000. in the absence of any im- 
mediate emergency a draft will still be 
reouired to fill the ranks. 

Howcscr. Air Force, in company 
with the Navy, steadfastly maintains 
it must have four-year volunteers, not 
draftees, if it is to maintain its standard 
of "quality, not quantity,” This is the 
job of the Reenlistinent Branch. T^e 
next few years will tell how successful 
its program has been. 

Industrial Manpower 

The production manpower situation 
in our airframe and allied industries 



Regulus Missile Gets Cleanup 
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Building Boeing airplanes is a nation-wide project 


America’s global jet bombers — B-52s 
like the one sliown above— ate tolling 
off Boeing's production lines in steady 
numbers. Although this B-52 produc- 
tion is centered in Seattle, it incorpo- 
rates the efforts of businesses and 
workers located from coast to coast, 
and from Canada to Mexico, 

At latest count, more than 5,000 
firms were supplying material, equip- 
ment or service for aircraft built by 
Boeing’s Seattle Division. Of these, 
some 4,000 are small businesses having 
500 employees or less. 


Similar emphasis on subcontracting 
is the rule at Boeing's Wichita Divi- 
sion. Here Boeing builds the Stra- 
tegic AirCommand's front-line nuclear 
weapons carrier, tlie six-jel B 47, and 
is tooling up for B-52 stx.-ond sou tee 
production. No fewer than 3,588 in- 
dividual companies, more than 75% 
of them small businesses, share the 
work of this Division, 

Out of every Air Force dollar con- 
tracted to Boeing, approximately 65 
cents is passed on by Boeing to its 
subcontractors and suppliers. The re- 


maindcr— about 35 cents out of each 
dollar— is retained by Boeing to cover 
all items in connection tvith its own 
in-plant operations. Boeing airplanes 
are truly nation-wide projects. 

Maintaining a coasl-to-coast sub- 
coniraaing and supply network is a 
vital force in the nation’s defense 
program. It assures a broad base for 
the production of aircraft needed for 
the foreseeable future. And. in time 
of emergency, it svould provide trained, 
equipped and e.xpericnced supply 
sources capable uf rapid expansion. 








The radar tower 


You will find so many of ihesc radar locations so 
far from civilization, that the question comes 
easily to mind: how do they ever do it in those in- 
accessible places? 

Radar is complex. The equipment is not always 
easy to handle, targe construction crews and 
giant cranes a 



almost always needed. 


. . Up by their own bootstraps 

A way had to be found, "to lift these radar towers 
up by their own bootstraps" in the far away, 
difficult places. No large crews. No great lifting 
gear. 


Bendix* Radio engineers came up with the way 
to do it. These cowers, as big and as intricate and 
complicated as they are, were ingeniously organ- 
ized into almost "do it yourself" kits. 

Each pan is marked and numbered. Circuits are 
grouped and coded. Holes are drilled exactly, 
fit precisely. 

Working from the Bendix master plan, using the 
great leverage of the simple Gantry crane, small 
crews now put the.se towers up and into opera- 


This is just another indication of the extra 
"thinking through" that Bendix gives to any 
engineering problem . . . from the drawing 
hoard, through design and development, on up 
to the final (and often unusual) installation 


In other fields of radar, Bendix also makes both 
X-band and C-band airborne radar; the SPN-8, 
first successful aircraft carrier controlled 
approach radar (with gyro stabilized antenna); 
and the MPN-5. mobile radar unit with Moving 
Target Indicator scope, that clears up all ground 

Con Bendix help you? 

All this Bendix experience . . . from the ablest 
scientists, engineers and workers ... is available 
to you and your problems, simply for the asking. 
Write to the address below. 


-Radio 
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The new Honeywell HlG-4 Gyro - 



gyio line, write Honeywell Aeio Division, Dept. AW-3-50. 
Minneapolis 13, Minnesota. 



Honeywell 

Aeronautical Division 

m OFFICES ACIOSS THE NATION 



Allison Gets New Jet, 
Turboprop Contracts 



ground handling equipment. 

Other major contracts included; 
Kollsnian Instrument Corp., Elm- 
hurst. N, Y.. indicators, $1,915,822, 
Curtiss-Wright Corp., Carlstadt, 
N, J,, flight simulator, $450,000. 
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Again in 1954 

Pan American’s First 



on the Skyways of the World! 


Throughout Ihe worlrl, there are 
now 60 airlines flying in competi- 
tion wills Pan American World Air- 
ways . - . Many of these are govern- 
ment-owned monopolies . . - Yet 
Pan American, operating under the 
American private enterprise sys- 
tem, was chosen by more overseas 
passengers than any other airline, 
U.S. or foreign. 


Across the Atlantic, tliirteen air- 



affiliate, Panagra, carried more pas- 
sengers than in any other year. 

To and from Havana, Nassau 
and tlie U.S, A., Pan American car- 
ried more passengers than any 
other airline flying to these islands. 
Pan American, the only round- 
tlre-world airline, completed its 
2,075th scheduled, round-the- 
world flight during 1954. 


During 1954 Pan American 



Pm ^ERicm 

WORLD’S MOST EXPERIENCED AIRLINE 




This 

is just 1/2 the story. . 

the ret. CORE MAGNET MECHANISM 

h. ROLLER-SMITH 

master instrumerst makers 


Cembining improved efficiency and perTormonce with miniaturizotit 
Smith's new Core Mognel Mechanism is an outstanding achievem 
in, self-shielding movement that con be counted upon to In 
restlge of your product through consistently excellent operation. 


But furnishing this fine 
Core Magnet Mechanism is only half 
the Roller-Smith story! 


V ust OS important to you is our obility to furnish the designing skill 
necessary to incorporate it into your own equipment. The Roller- 
Smith engineering staff, headed by world-renowned e 


$H IliHandolltenwtstanding RoHer-Sinllh praduclslulitringllie‘’new-lD01i"2lBoolli 7H2I.R.E. Show, Kin{sbiid|;e Aimory, New Yorfi CHy, March 21 -24, 19J5. 


IAS Summaries 

Mare tlian 80 presentations on tlic 
entire field of aeronautics featured the 
annual meeting of the InsliUite of the 
Aeronautieal Sciences this vear. From 
this large group. .^viArroN AA ras se- 
lected represcnfatiic summaries for pub- 
licatioii. 

Tliis is the final mstallmcnt of the 
scries that began in the issue of Feb- 
14. Requests for reprints of the papers 
should be directed to the Institute af 
the Aeronautical Sciences. 2 F-ast 64th 
Street, New York Cit\-. 


Air Transport 

► Direct Use of Rotating-Bcjiii Ccilomrtct 
and Tcansmissometcr in the Reporting of 
Ceiling and \ isibility-R. C. Wanhi, Mete- 
orologist in Charge, Weather Bureau Air- 
port Station. MacArtbuc Field. 

The development and cfianietcristics of 
tlic iot2tiii|-beam ccilometer and the trons- 
missomctei arc described briefiv. Pteliminan- 
experinicnts with the new instruments bv 
the Weather Bureau at Silver Hill, Md. and 
at Washington National .Airport are siim- 
iiiaii/ed. 


► A Flight Investigation of the Performance 
of Low-Cciling-Visibiiity-Mcosuring Equip- 
ment— R. P. Snodgiass, Chief Engrg. Test 
Pilot, Sperry Giioscope Co. 

The Air -VaMgatiun Dcs-elopmcnt Board 
in cooperation with the United Stales 
Weather Bureau has conducted a flight test 
program to evaluate operationally the trans- 
missonictcr-wilometer sssitem of measuring 
low-ceiling/visibility ncatlier with respect to 
wlat pilots sec from the cockpit during 
actual weather U.S approaches. 


► A Rc«c» of I ligh-AlBtude Cabin Pres- 
sufizabon Design Criteria as Related to 
Future Transport Operations— L. M. Hitch- 
wk. Stall Engi--Stiuct., Boeing Airplane 

Tlic problems associated with high alti- 
tude flight for transports currently being 
designed and planned for cornmeicial opera- 
tion arc presented. Methods of obtaining 
reliability and «Eet> of pressurized cabins 
for cases imohing fatigue or other damage 
are outlined. 


► Design Considerations for Tiirbopro)>- 
Powered Cargo Aircraft— Winfield U. Atala, 
Jr.. Prelira. Design Gr. Engr.. Lockheed 
Aircraft Coip. 

ITie purpose of this paper is to discuss 
some of tlic design considerations and 
economic aspects of operating commercial 
turboprop eatgn aiiaaft. 

The presentation is divided into tu-o 
primary .sections. First, cargo loading and 
ca^o handling pmhleiiis related to airframe 
design are anahred. Particular attention is 
given to aiitrafl whose cargo loads will a|>- 
proach SO.OOO lb. 

The second part of this paper iiuestigates 
the effect of turboprop engines on the op- 
erating costs of cargo airplanes. In particular, 
the direct operating costs of tlircc different 
airplanes oser the Los Angeles Chicago 
route arc presented. Detail factors in Inc 


.AT.k cost formulas are iciated to flic total 
direft operating costs lui each model. 


Flight Safety 

(In Cooperation with The Daniel and Flor- 
ence Cuggenlicini Aviation Safety Ccii 
ter at Cornell University) 

► Escape from Highspeed .Airciaft.-Richard 
H. Fiost, \'icc-President, Stanley Aviabou 

A brief review is presented of the evo- 
lution of emergenty escape devices for higli- 
speed aircraft. The original German and 
English developments wTiich led to the 
basic U. S. Navy ejection scat ace described 
and the fundomenbl research done by the 
U- S. Ait Force is outlined. 

► Design Safety Aspects of the Boeing 707 
Jet Transport.- E. W. Notiis, .Airworthi- 
ness Engr., Boeing Airplane Co. 

Basic design safely philosophy of the 
Boeing 707 jet transport is described. Meth- 
ods of analyzing and utilizing operating ev- 
pcrience from mililaiy and civil sources are 
enumerated. Reliability analyses used to 
establish the probability of hlraidous fail- 
ures are discussed. Provisions ace then made 
to minimize the consequences of remaining 
possible failures. 

Flight Propulsion 

► Before Affcrbnnier.— Frank F. Rand, (r., 
SupvT., Design and Evaluation, Small Air- 
craft Engine Dept.. General Electric Co. 

The objective of the paper is to com- 
pare tile performance of a basic 1.500F 
engine burning to stoichiometric upstream 
of the turbine to one burning to stoichio- 
metric in an afterburner. 

Calculators sseie performed with reason- 
able efficiencies at altitudes of 20.000, 
40,000, 60,000, and 80.000 ft. os’er a range 
of flight Mach mimlicrs .50 to 2.0. Single 


ptijnl data for pressure ratios of 4 tlim 8 
were used to seleet the design point. 

At altitudes from 20,000 to 80.000 It. 
the basis turbojet engine burning to stoi- 
chiometric upstream of the turbine was 
superior in specific fuel consumption and 
net thrust to the engine burning to stoi- 
chiometric in an afterburner. 


Helicopter Dynamics 




Jato for Aircraft 

(fn Cooperation with the American 
Rocket Society ) 

► Zero-Length Launch lot Matador.— C. f. 
Libby, The Glenn L. Matbn Co. 

Evolution of zero-length launch tech- 
nique for the -Ait Force TM 61 Matador, 
which resulted in the world's smallest air- 
port for a tactical bombardment missile, is 
descritied in this paper. It also describes the 
design problems encountered and solved, 
and In addition gives some lilstorical data 
on the testing performed. 

Supplementing the paper is a sliort 
motion picture .showing some of the earlv 
zcco-lcngtli launch tests at .Aberdeen Prov- 
ing Ground, together with recent shots of 
Matador launchings, including inflight and 
terminal dive pictures. 



Connie Family Brings in More Than $1 Billion 


More than SL billion in orders have been 
gamcicd bv laickhecd Aircraft Corp. as a 
result of ste-adv develu|iraent of its original 
Constellation transport (No. 3. left) which 
first flew in 1943. This cluster of trans- 
|iotLs at Burbank, Calif, tvpifies some of the 
resulting Super Connie versions. No. 1 
(foreground) is President Fisciiliower’s per- 
sonal trans]>ort. Columbine 3; No. 2 is a 


Navy-MATS R7V-1; No. 3 is now a “flying 
1-iboratorv”; No. 4. Seaboard & AA'cstern 
Airfreighter; No. 5. Avianca (Colombia} 
transport; No. 6, USAF RC-121D radar 
early warning picket; No. 7, Navy WV-2 
radar carlv warning picket and No. 8. 
R7V-2 tnrboprop.powercd prototype. First 
Connie weighed 72.000 lb.; latest Super 
Connie weighs 150.000. 
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Stretch Forming Control Improved 



• Mew technique assures 
constant elongation. 

• Material and machine 
variables minimized. 

By Irving Slone 

Tottance, Calif.— A technique that 
promises new accuracy of control for 
consistent parts production in stretch- 
forming was demonstrated here in a 
6rst public showing to a group of about 
2 SO representatives of airframe builders 
and allied activities in the aviation 
field. 

Known as positive position forming, 
the process was perfected by Sheridan- 
Gray, Inc., a research and development 
division of stretch-press builder T- W. 
& C. B. Sheridan Co. 

► Wliat It Does— The process is de- 
signed to provide a definite accurate 
relationship between the stretch form 
jaws and the die during the entire 
forming operation-a control not avail- 
able on existing stretch-forming ma- 
chines, according to Landon Gray, 
Sheridan-Gray's vice-president and gen- 
eral manager. 

The part being formed is elongated 
by positive linear dimensional control 
only. Result is a constant and repeti- 
tive elongation according to a preset 
safe value. Effect of variables in the 
material is minimized, variables in the 
machine and operator are eliminate. 

► Hurdles Overcome— Gray sums up 
the new process tliis way; 

“It is as big an improvement over 
the existing stretch-forming process as 
the latter was over hand-forming.” 
Gray sees his positive position forming 
process as the solution for the majority 
of problems encountered in jnesenf- 
day stretch-forming. 

Tliese include nonrepetitive spring- 
bach. operator error, lach of sensitivity 
of large-capacity machines when form- 
ing small cross-sectional parts, relative 
sliding of work on the die, inadequate 
control of elongation due to variations in 
dimensional and physical properties of 
the past, and variations in operating 
conditions (pum|) pressures, pacfc’ng 
friction) of the machine's tension cylin- 
ders, 

• Basic target is to incorporate the 
control in all Sheritian stretch-forming 
machines now operating in plants or 
to be built in the future. 

• Second objective is to offer to the air- 


craft industry a control package to fit 
any make of stretch-press now operat- 
ing. In most cases, adaption of the 
control would involve only a minor 
modification- changing the tension cyl- 
inder selector valve circuit to incor- 
porate a hydraulic servo valve, addition 
of an operator's remote control servo 


Highlights 

Outline of the template of the part 

theoretical neutral aiis (line between 
tension and compression in the part). 
Difference between perimeter of tem- 
plate and that of the orrtside of the 
finished part is equal to tiic desired 
percentage of elongation. Template is 
easily cut from plywood. 

Sensing units are equipped svith steel 
tapes attached to a pin located at 
center of template perimeter. Tapes 
progressively follow template coiitour 

tion in tape length as it is snapped 
around template. Signals transmitted 
through servo-amplifier to liydraiihc 

position of the jasvs to tlie die, 

Servo-amplifier also amplifies signals 
from the operator if he desires to 
supplement the template before, dur- 
ing, or after forming cycle is com- 
pleted. 


transmittet and pickup unit, and servo 

Price of the installation on a 20-ton 
Sheridan extrusion stretch-press would 
run about $8,750. 

► .Advantages Seen— Positive position 
fomting process is designed to: 

• Form extremely small cross-seetional 
parts on iiigb-tonnage strctch-fonning 
machines. On existing machines the 
inininnim satisfactory operating capac- 
ity (tension cylinder pull) is about 10% 
of maximum. Gray claims, whereas 
with positive po.sition forming the value 
can be dropped to 1% of maximum. 

Til is means that a 20-ton stretch-press 
(common size for extrusions) can be 
used for a wide variety of work, elimi- 
nating the need to put small parts on 
a small press. 

• Afford consistent elongation. Because 
each part (for a particular run) is 
elongated the same amount without be- 
ing adversely affected by the variables 
in the material and machine, the re- 
sulting springback is consistent, part- 
to-part. Gray says. 

This means that the form die may 
be undercut to allow for springback, 
thus giving parts a consistent configura- 
tion. Tliis, in turn, means that many 
times an aluminum alloy part can be 
run in the T-condition ((lard) to elimi- 
nate the necessity of heat-treat and a 
second stretching operation. 

Also, because elongation is consistent, 
part breakage due to excessive stretch- 
ing is practically eliminated. The 
amount of hand-forming (after-forming) 
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You Have to Crawl Before You Fly 


On any new design you have to do a lot of 
crawling — through research, development 
and design— before your plans can fly. 

It is in those early stages of design that 
Shafer Bearing Engineers have helped de- 
velopment of maoy of today’s newest babies 
iniheair. Shafer specialized bearing knowl- 
edge, plus the inherent flexibility of Shafer 


design, has saved valuable engineering 
time . . . saved space and weight in the 
finalized design , . . and saved time and 
expense in production man-hours. 

Call, wire or write; Shafer Aircraft 
Bearing Division, 801 Burlington Ave., 
Downers Grove, Illinois. In the meamime, 
write for new full-color catalog No. 54. 


BEARING DIVISION OF 

S“™K CHAIN. 


lELT COMPANY 



ConCaVex Design.. .10° plus or 
minus self-alignment always avail- 


able. . . . Easy relubrication without 
disassembly. . . . High radial and 




ngth. 




Twist Wire 

3 Times hsief 


WIRE TWISTERS 

Split second whirling action 
safety wires 3 engines in time 
required for one by any other 
method. Saves as much as $140 
per engine assembled, 
3-Tools-in-l: Pliers . . . Cutters 
. . . Twisters. Side cutting. 
Permanent bronze bearing. 

Used throughout the world for 
all aircraft assembly and main- 

9'‘Slendemose,wt.l2oz. $19.50 
12" Standard, wt. 15 oz. $20.50 



is considerably reduced. 

Another big advantage. Gray says, is 
that tire constant elongation assures the 
design engineer that the structural 
diaracteristics shown by test for parts 
from a first run on the machine will be 
matched in the successive parts. 

■ Reduce stock length, because relative 
sliding is eliminated between stock and 
die during the forming opemtion. (This 
is insured by har ing sensing tapes tied 
to a centering pin on template.) 

• Reduce operator error. Relationship 
between perimeters of die and template 
establishes the amount of elongation. 
Thus, a lOO-in.-perimeter template 
would be used in conjunction with a 
die having a perimeter of 106 in., to 
give .1 6% elongation. At the start of 
the stretch-fonning, the material length 
between the jaws would be 100 in. 

In this way, the tooling (template) 
controls the elongation— tire operator 
has no control over it. On existing ma- 
chines, elongation is controlled by op- 
erator-adjustment of hydraulic pressure, 
Gray points out. Also, at the comple- 
tion of the wrapping cycle the pressure 
is increased for final set of the material. 
\Vitli positive position farming, this 
final stretch is not necessary. 

► Rirns with Titanium Alloy— Because 
of the small spread between yield and 
ultimate strcn^Iis of titanium alloy, it 
is very difficult to control elongation 
by control of cylinder pressure-vari- 
ables in tlic hvdraulic circuit and the 
part itself become very aitical. 

By controlling elongation dimen- 
sionally with positire position forming, 
the small spread between yield and 
ultimate is no factor. Grav savs. Onlv 
consideration is the allow'able elonga- 
tion of the material. 

For example, Shaidan-Gray ran a 


series of titanium alloy (RC-UOA) pacts 
in conjunction with a major airframe 
manufaetutcr. These parts were -025-in. 
Z-scctions about li in. high with Tin, 
legs and about 96 in. long— typical fuse- 
lage frames, in the afterburner area. 

► Results— At the recommendation of 
the airframe manufacturer, a 10-min. 
cycle was established for stcetch-form- 
ing to the 180-deg. bend. The template 
svas calculated to produce a 4.6% 
elongation in the outer flange of the 
pact, since the airframe manufacturer 
had specified 5% maximum elongation, 
Sheridan-Gray formed 19 pieces with 
very satisfactorv' results, it is reported. 

The airframe iiumufactiirer Wiis able 
to form the titanium alloy parts only 
under lahotatoty conditions (with super- 
vision by methods development per- 
sonnel), it is said, hut couldn't dupli- 
cate this in tlie shop under normal 
production conditions— which intro- 
duced factors of operator error, machine 
satiations. Under the production con- 
ditions. part breakage was excessive. 

► Big Machine Study— .An engineering 
analysis is underway, aimed at putting 
the positive position forming control 
on the world's largest sheet press— a 
Sheridan 750-ton' unit which will form 
14-ft. bv 20-ft. sheet. This press is now 
installed at the plant of a \\'est Coast 
airframe manufacturer. 

Companies represented at the recent 
demonstration of tlie positive position 
control included Boeing (Seattle), Con- 
vair (San Diego). Northrop, Douglas 
(all divisions), Lockheed (Burbank), 
Rohr. North American (Los Angeles 
and Columbus). Chance Vought, Mitsu- 
bishi Heavy tiidiistrics, Menasco Mfg., 
Lear, Rheem Mfg,. Longren Aircraft, 
Dank Aircraft, Timm Industries, and 



P&W Ships tts 1,000th J57 


Unconditional Guarantee.' 
Write for details. RALPH C. 
ROBINSON CO., Box 494B, 
North Sacramento 15, Calif. 


Piatt & Whitner Aircraft General Man- 
ager William P. Gwinn looks at the 
1,000th J57 turbojet bufft by the firm as 
(he powerplant was being prepared for ship- 


ment from East Hartford, Conn. Delivery 
versions of the JS7 ore producing more 
tlian 11,000 lb. thrust without after burner 
(Aviation Week Feb. 28, p. 11). 
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Boeing Says B-52s Are ‘On Schedule’ 



THREE ON THE LINE: final assembly area at Bocing-Seattls shases thiec of the sonic bombers nearing completion and parts of at 
least six others. Tail turret of first plane reveals luiunial shape. 
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• Boeing B-52 Stratofort- 
ress firodiiclioii, now con- 
current at the Wichita, Kan. 
division and the Seattle 
main plant, is the largest 
portion of the company's 
reported twu-billioii-dollar 
backlog. 

Boeing reports both plants "on sched- 
ule," answering a recent statement by 
Sen. Richard B. Russell, cliainnan of 
the Senate Armed Services Committee 
that B-52 production was slipping. 

First deliveries to USAF of the cight- 
jet bomber will start later this spring: 
first unit to get the 600-mph. plus 
bomber will be S.\C’s 93rd Bomb 
Wing, Castle AFB, Merced, Calif. 

► In One Year— First production B-52A 
rolled out one year ago. made its first 
flight Aug, 5. Production airplanes have 
come out of the huge doore at the 
Seattle plant at inegiilar intervals since 
then. 

Some teething troubles, common to 
any new airplane, caused minor delays 
in flight test and elsewhere, says a com- 
pany spokesman. But he emphasizes 
that the B-52 has been rcin.irkably "bug- 
free,” considering size and type. 

Ciinent practice is to fly production 
airplanes from Boeing Field, Seattle, to 
the new SlO-million facility at Larson 
AFB, Moses Lake. Wash. Final instal- 
lation of equipment and production 
flight test programs ate conducted there. 
First B-52 was dclis'crcd on Feb. 25. 

► In Kansas— The \3'ichita division has 
mosed major components from jigs to 
final assembly, where space is shared 
with production of B--I7 Stratojet. 

Some indication of the production ca- 
pacity of Wichita was furnished last 
year when Boeing dclii cred the 1. 000th 
Stratojet to be built at that plant. 

Among these pictures are the first to 
be taken of Bociog’s second-source pro- 
duction for the B-52. 

Latest specifications tclcascd by Air 
Forte on the B-52 scries rate the big 
bomber with a range of more than 6.000 
mi-, and state that Boeing Flying Boom 
aerial refueling equipment is standard. 
A crew of six flies the 350,000-lb. air- 
plane. 

Other .specifications: Wingspan, 1R5 
ft.: length. 156.5 ft.; height, 48.3 ft- 
Powcrplants arc eight P&WA J57-P-1 
turbojets rated at 10,000 lb. thrust. 
Armament; four .50<al. machine guns. 

Boeing built an experimental XB-52. 
a service-test YB-52 and a limited group 
of B-5ZAs. Current production models 
ate split between B-52B and RB-52B. 
In addition, USAF sources list a con- 
tract for 50 B-52DS. 
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Autofab Sparks Automation Race 


By Philip Kluss 

"Aiitofab." General Mills’ new ma- 
chine for mcchanb.ed assembly of elec- 
tronic cquipnrent, has jumped into a 
leading competitive position within 
weeks after its public unveiling 
(Aviation Week Feb. 21. p. 7). 

Scveral TV-radio manufacturers have 
placed firm Autofab orders- Other 
companies, including firms in the .avion- 
ics field, arc negotiating for the ma- 
chine, A General Mills spokesman 
says company names can not be 
divulged yet. 

The first Autofab— capable of turn- 
ing out printed circuit boards with 24 
conventional components installed 
automatically at a rate of 20 boards per 
minute-has been delivered to Inter- 
national Business Machines Coip., 
where it will be used to build large 
digital computers for air defense. A 
comparable unit would cost approxi- 
mately $90,000, with delivery quoted 
at six to eight months. 

With firm orders under its belt, Gen- 
eral Mills appears to have the jump 
on United Shoe Machinery Co. and 
Admiral Corp., which earlier developed 
mechanized assembly machines for 
placing conventional components in 
printed circuit boards. 

Extent of industry interest in Auto- 
fab is evidenced by the report that all 
major TV-radio and computer makers 


have sent representatives to Minneapilis 
for a first-hand look at the General 
Mills machine. 

► Nearly Automatic Factory— Autofab 
is the key unit of five associated ma- 
chines now in various stages of de- 
velopment. Jointly they will prepare 
components, mount them on a printed 
board, dip solder the assembly, test all 
circuits and then give it a protective 
coating— all automatically. 

Autofab itself consists of a battery 
of component attaching units (24 On 
the IBM model), each of which installs 
a single type of component. (The type 
of component installed at each station 
can be changed quickly and easily by 
substituting a new placement head.) 
Printed circuit boards, loaded in a 
master magazine, feed out on a con- 
veyor under the line of attaching 

When the boards reach the proper 
position, the convevor stops momentar- 
ily and all heads simultaneously install 
their components. The conveyor then 
starts up. advances the boards one sta- 
tion and the procedure is repeated. 

One attaching head is required for 
each different component to be 
mounted. Each head is fed from an 
eight-magazine turret that rotates auto- 
matically when one magazine exhausts 
its components. This permits re-Ioad- 
ing with new magazines without inter- 
rupting the line’s opetation. 


Prior to delivering the first .Autofab 
to IBM, General Mills began work on 
Eve more units that it expects to conv 
plete within six months. 

► Other Key Machines— llic associated 
machines, which will further mechanize 
the production of electronic assemblies, 

• Component preparation machine. 
Conventional types of components 
dumped into this device's hopper will 
come out with their leads straightened, 
cut to size (with wrap-around sleeves on 
the leads if standoff-type mounting is 
desired) and loaded in magazines ready 
for installation on Autofabs. One sucfi 
machine will be able to service at least 
five attaching heads, a General Mills 
spokesman says. 

The first of five component prepara- 
tion machines now under construction 
is completed and ready for deliveiy. 
Four more are nearly ready to go. Four 
of these five ate designed to handle con- 
ventional tubular components, such as 
resistors and capacitors with one lead 
extending from each end. The fifth 
machine is for components such as 

E ulse transformers, which have two 
■ads on one end. 

A component preparation machine 
can handle a small range of different 
size components without changing the 
setup. TTiis requires only a quick 
cliangc of face tool to take a new range 
of sizes. For instance, the device might 
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handle 4. 4 and 1-watt resistors with 
the one face tool. 2 and 5-watt resistors 
with another. 

• Dip soldering machine. Tliis device, 
being built by General Mills to an IBM 
design, will automatically flux, dip 
solder and clean assemblies. The initial 
machine, scheduled for completion in 
about two months, will handle the out- 
put from three .\iitofab lines. 

• Automatic circuit tester. W’ork on 
this device is in the development Stage. 
■ Automatic coating machines. W'otk 
has not started on this device. 

► Autofab Flexibility— General Mills 
spokesmen emphasize the flexibility of 
the Autofab machine. The present 
design can be adjusted to accommodate 
printed boards with 2-10 inch lengths 
■md widths. With minor changes, Other 
size boards could be used. 

The attaching heads are lightweight 
(25 lb.), interchangeable and can be 
located in any station position on the 
assembly line. The head can be nulled 
quickly by removing only two bolts. 

Components can be mounted flat 
against the board, or standoff. The 
tapered wrap-around sleeves, an IBM- 
dcvclopcd technique for stand-off 
mounting, give good mechanical con- 
nection between component leads and 
printed board prior to dip soldering. 
Components can be mounted at any 
angle on the board, and their leads can 
be crimped independently in any direc- 
tion under the board. It is even possi- 
ble for Autofab to install components 
with "bowed" leads in holes spaced 
closer together than the components 
bodv length. 

► Variety Of Components— Autofab is 
capable of installing all types of resist- 
ors, tubular or rectangular (mica) capaci- 
tors, tube sockets, pulse transformers, 
intermediate frequency cans (trans- 
formers) and insulated or uninsulated 
jumper wires. Polarized components, 
such as tiny diodes, also can be in- 
stalled— with due respect for their polar- 

Althougli the IBM Autofab did not 
require mechanized installation of 
power transformers, they would present 
no problem, a General Mills spokesman 
says- 

► Wliat It Costs— Although the cost of 
an Autofab will vary slightly with user 
requirements. General Mills has estab- 
lished tlie following approximate prices: 

• Ten-Head machine, $50,000 

• Twenty-Head machine, $81,000 

• Twcntv-four-Hcad machine, $90,000 

• Thirtyjlead machine; $104,000 

• Forty-Head machine: $135,000 
These prices include conveyor and 

printed-circuit board loading magazine. 
Delivery is quoted at six to eight 
months. 

A component preparation machine, 
capable of servicing at least five place- 
ment heads, will sell for approximately 


S5.000. The automatic dip-soldering 
machine, able to service three Autofab 
lines, will sell for around $35,000- 
► Inexpensive Start-General Mills says 
a prospective Autofab user can .start out 
on a modest scale by purchasing a five 
or 10-head line, even if the assemblies 
he wants to turn out requite more than 
10 components. 

The secret is "recycling." Printed 
circuit boards could be tun through a 
10-hcad line, then reloaded in the mag- 
azine. the placement heads changed 
and the boards run through the line 
again where up to 10 new components 
could be installed. Changing met a 
10-head line should take no more than 
an estimated 15-30 minutes. 

To enhance further the versatility of 
■Autofab for small production runs. 
General Mills plans to develop multi- 
ple<omponcnt placement heads on a 
turret controlled from a punch card pro- 
grammer. Diis would permit auto- 
matic changeover and recycling in a 
small line. 

A company analysis indicates the 
present manual head change will be 
more economical than the projected 
multiple-head macliines cm a 24-head 


line if the production run exceeds 160 

► How niey Got In-Rcadets who 
know General Mills as the world’s big- 
gest flour miller may be surprised at its 
entry into automation. Autofab w.is 
developed bv the company’s Mechani- 
cal Division’ formed in the 1920s to 
develop automatic flour packaging ma- 
chinerv. During World War II, the 
division produced precision military in- 
struments and computers. 

Since the end of the ivar. the 
Mechanical Division and its engineer 
iiig research and development depart- 
ment, have expanded their activities in 
the aviation and avionics field. Tlie di- 
vision currently builds the periscopic 
boinbsight used in the B-47, and the 
ERD department does work in fire con- 
trol. bomb guidance, microsvaves and 
telemetering. 

► SRI Influence?— ERD is headed by 
Dr. Cledo Brunetti, who came to Gen- 
era! Mills from Stanford Research 
Institute, where he was the associate 
director. At SRI, Bmnctti was close 
to a USAF-sponsured program to study 
and develop techniques for nicchairizcd 
assembiv of electronic cquipnicnt. Diis 
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background, coupled with tlic Mechan- 
ical Division's experience in mechan- 
ization. resulted in launching the Auto- 
fab development. 

Meanwhile, IBM had decided to de- 
velop a mechanized assembly machine 
to speed production of its ait defense 
computers. When it learned that Gen- 
eral Mills was working along similar 
lines and had a pilot model already 
built, IBM joined up and dropped its 
own development. 

IBM engineers worked closely with 
General Mills in Autofab's design, and 
several IBM techniques are incorpo- 
rated in the associated component 


preparation and dip soldering machines. 

Autofab, coupled with the new ACF 
Industries automatic Tinkertoy factory 
that for the first time makes the Tinker- 
toy modules commercially available in 
large scale quantities should do much to 
spur industry action toward automation 
during 1955. 

I ''WSW' ' I 
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► High-frequency Transistors Coming— 
.Mi major semiconductor producers re- 
portcdl;- arc working on new intrinsic 



barrier-type transistors (P-N-I-P), in- 
vented by Bell Telephone Labs, which 
can be operated at frequencies of 250- 
500 me., and theoretically up to 3,000 


► Airtron-Hughes Aircraft Deal— Air- 
tron, Inc., maker of microwave com- 
ponents has signed a manufacturing 
licensing agreement with Hughes Air- 
craft Co., under which it will manu- 
facture HAC-developed microwave fer- 
rite elements such as attenuators, isola- 
tors, and modulators- 

► Airplane Defined— Newest definition 
of an airplane: “A large collection of 
complicated electronics which just 
barely flies." The source: David Pack- 
ard, president Hewlett-Packard Co., 
speaking before a recent meeting of 
Stanford Research Institute associates. 

► GE Cuts Transistor Prices— Price re- 
ductions of 22% to 45% on its com- 
plete line of M!L-spec, hermetically 
sealed transistors has been announced 
by General Electric. GE attributes 
lower prices to company’s new mech- 
anized production facilities. 

► How to Cut VOR Error- N'evv pro- 

cedures for calibrating onini-bearing 
selectors used with Collins and Bendix 
VOR receivers reportedly reduce pos- 
sible errors up to 600%. They are de- 
scribed in report prepared by Special 
Committee 61 of the Radio 'Technical 
Commission for Aeronautics. Copies 
(Paper 209-54/DO-62) may be obtained 
fiom the RTCA Secretariat for 25 
cents. Address: Room 2036, Bldg, T-5, 
16th St. dr Constitution Ave., Wash- 
ington 25. D. C. -PK 

Avionic Literature 

Recently announced bulletins and 
brochures of interest to persons in the 
avionics field include the following: 
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PROVIDING MORE FLIGHTS ... MORE DIRECT SERVICE ... BETWEEN MORE 
IMPORTANT SOUTHWEST CITIES THAN EVER BEFORE 

On April I, Pioneer Air Lines' 2000 route miles 
in Texas and New Mexico, become part ot the 
greater Continental Air Lines system, resulting in 

• ONE PLANE, ONE-CARRIER SERVICE between 
El PASO end AUSTIN 
e FASTER SERVICE between DALLAS, 

FORT WORTH and ALBUQUERQUE 
4 ONE-PLANE, ONE-CARRIER SERVICE between 
DALLAS, FORT WORTH. ROSWELL, HOBBS 
end CARLSBAD 



MORE FREQUENT SERVICE between TULSA, 
OKLAHOMA CITY and ALBUQUERQUE 
ADDITIONAL FLIGHTS between OKLAHOMA 
CITY-TUISA and MIOLAND-ODESSA. 
LUBBOCK and WEST TEXAS POINTS 
ADDITIONAL SERVICE between HOUSTON, 
AUSTIN, MIDLAND-ODESSA 
NEW, ONE-PLANE, ONE-CARRIER SERVICE 
between HOUSTON, AUSTIN and ROSWELL, 
ALBUQUERQUE 

NEW ONE-PIANE SERVICE between 
SAN ANTONIO, LUBBOCK, AMARILLO 



Douglas Aircraft Cuts Forming Costs 


with this V erson . Line-up 


At tlic Torrance I'acility of the lei Scgiuiclo Division of Douglas 
Aircraft Company, these Vcrson-Wheclon direct aeting liydraulic 
presses arc liandling rubber pad forming jobs at a fraction of the cost 
of conscntional methods. A 21,000 ton and hvo 18,000 ton presses 
arc not only doing the job more economically, bnt arc doing it bcttCT. 

The VcrsonAV'hcelon Press is lower in first cost than a conven- 
tional rubber pad press and is nrore efBcicnt in operation. Installation 
and operation arc simpler and for most joKs forming is completed in 
the press, eliminating hand finishing. If you do rubber pad forming 
or short run forming it will pay \ou to investigate a \'crson-\\‘ hcclon 
Press. For recommendations, send an ontliiie of your requirements. 

A Verson Frers for every /oi> from 60 tons up. 



ORIGINATODS AND PIONEiRS OF AUSTEEl STAMPING PRESS CONSTRUCTION 

VERSON ALLSTEEL PRESS CO. 

S. KENWOOD AVENUE, CHICAGO 19, lUINOIS • SO. lAMAR AT lEOBETTER DRIVE, DAllAS, TEXAS 
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FINANCIAL AID TO HIGHER EDUCATION 

Our Colleges and Universities 
Are Living on Borrowed Time 

. . . time borrowed from underpaid facuity members 


Tlie chart on this page tells a story of profound 
importance to every American. It is the story 
of the financial beating our college and univer- 
sity faculty members have been taking in the 
past 14 war and postwar years. 

On the whole, this span of 14 years has been 
one of great and growing prosperity. But, as the 
chart shows, our college and university faculty 
members have, as a group, had less than no 

During this period, from 1940 through 
1954, the real iiicoine of the average in- 
dustrial worker (that is, what his wages 
would purchase in goods and services) 
has increased hy almost one-half. Among 
professional groups, physicians have en- 
joyed an increase of about 80 per cent in 
their real income. Lawyers, far less fa- 
vored fiiianeially, have had an increase of 
about 10 per cent. But faculty members 
have not only had no increase at all; over 
these years of prosperity their average real 
income has fallen by 5 per cent. These 
figures do not take account of the increase 
in taxes since 1940. 

Senior Teachers Hardest Hit 

These figures are, of course, averages. For 
some groups of faculty members it has been 
belter; for others worse. It lias been particularly 


bard on senior faculty members. Between 1941 
and 1953 their salaries lost about 8 per cent 
of their purchasing power. Being deeply com- 
mitted to their careers they could not respond 
to alternative employment oppoittmities as 
readily as could their junior colleagues. For 
junior faculty members there was some increase 
in real income betweai 1941 and 1953 hut only 
about half as much as the average for the nation. 

Whot's Happened to College Faculty Salaries* 

INDEX IIM0=;I00) 



SoUKc: Council fot Financial Aid lo Eduulion: U. S. Dcp'l of 
Commerce; U S. Dep’l o( Labor. 




Public Colleges Fare Better 

There are also marked differetices in the aver- 
age financial reward received by faculty mem- 
bers in different types of colleges and univer- 
sities. A recent study by the Council for Finan- 
cial Aid to Education indicates that, in the last 
academic year, 1953-1954, teachers in privately 
endowed, independent colleges and universities 
were paid an average salary about 81000 less 
than that paid to faculty members in tax-sup- 
ported institutions. The same study indicates 
that salaries far below the average are especially 
common for faculty members in the small pri- 
vate liberal arts colleges. This study found that 
during the last academic year the average salary 
of all college and university faculty members 
was about $4700. 

The special difficulties under which the inde- 
pendent colleges and universities, and particu- 
larly the independent liberal arts colleges, are 
laboring to get back on their feet financially 
have been discussed in previous editorials in this 
series. These difficulties underline the need of 
special help for these institutions to which busi- 
ness firms are now contributing in increasing 
volume. However, the problem of providing bet- 
ter salaries is not peculiar to any particular type 
of institution. 

Faculty Members Net Greedy 

It is not easy to prescribe a piecise stciidard 
of fair pay for college and university faculty 
members. This is partly becaitse they put less 
weight relatively on money rewards than they 
put on rewards of scholarly accomplishment and 
prestige. Consequently, they have consistently 
been willing to work for very modest salaries 
in relation to the intellectual ability, education 
and application required. Obviously, however, it 
is the dictate both of fairness and good judgment 
to see that faculty members are given a roughly 
proportionate share in the general prosperity. 
Indeed, their crucial role in our society could 
be made to justify a larger share than this. 

There is no way to know with any degree of 
precision what the underpayment of our college 
and university faculty members over llie past 
14 years has actually cost the nation in terms 
of reduced quality of intellectual performance 
of those institutions. One reason is that the dam- 
age has been minimized by the devoted services 


of many faculty members who have loyally 
stuck to their jobs in spite of the great financial 
discouragement. 

It is obvious, however, that, if no grave 
deterioration in the intellectual perform- 
ance of our colleges and universities has 
occurred so far, it is because we have been 
living on borrowed lime. It is lime bor- 
rowed from faculty mentbers who have, in 
effect, been subsidizing these institutions 
by their financial sacrifice. This arrange- 
ment is not only a menace to the cultural 
and intellectual life of the nation, it is also 
a menace to our national security in a time 
when successful national survival may well 
depend in peculiar degree on the full de- 
velopment and utilization of our iutellec- 
tiial resources. We depend on our college 
and university faculties pre-eminently to 
provide this development. Adequate finan- 
cial reward for such service is an elemen- 
tary form of national insurance. 

Many of our colleges and universities are 
working liard to improve the financial lot of their 
faculty members. Business firms are also play- 
ing an increasing role of providing the neces- 
sary financial assistance. The methods being 
used by business for this purpose will be tlie 
subject of another editorial in this series. How- 
ever, vastly more must be dune, und quick- 
ly. to stop the financial beating being taken 
by our college and university faculty mem- 
bers if the nation’s welfare and safety are 
to he properly protected. 


This message is one of a series prepared by the 
McGraw-Hill Department oj Economics to help 
increase public knotcledge and understanding 
of important natiorueide developments that are 
of particular concern to the business and pro- 
jessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 
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M<GRAW-HILL PUBLISHING COMPANY, INC. 
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LETTERS 



It starts with a heavy investment in skilled people and pre- 
cbion equipment — seasoned by wide experience in metal 
hose development for aviation — sparked by an intimate 
knowledge of its performance and possibilities. 

We try to give total service by taking over wiring, fuel 
line and ignition problems for customers while their new en- 
gines are litde more than a gleam in the designer’s eye. We 
do this by living with their specifications until we produce 
the exact failurt-frtt metal hme needed . , . light weight, 
space-saving, built to take extremes of pressure, tempera- 
ture, vibration, corrosion, in today’s engines. 

In addition, we’re continually working on new metal 
hose designs to meet the needs of tomorrow’s higher 



Gen. Weyland’s Book 

In the Washington Roundup column of 
your Feb. 7 issue (p. 12), you talk about 
Air Force difficulties in getting Department 
of Defense approval for a book mitten by 
Gen. O. P. Weyland. Your article even 
makes reference to specific details which ate 
included in the book. 

For your information and the informa. 
tion of your readers, Gen. Weyland has not 
written a book. I assume your atb'cle was 
intended to explain the tict that a large 
New York publisher asked Gen. Weyland. 
through this headquarters, if he would be 
interested in writing a book about the 
Korean air war. Gen. Weyland indicated he 
would be interested, providing the idea 
was approved by Headquarters. USAF, and 
the Department of Defense. 

The proposed book, as envisaged by the 
publisher, the ,\ir Force, and Gen. Wey- 
land. would be a “factual semi-interpreta- 
tive narration of the role of the air forces 
in the Korean war as seen by the man who 
commanded the forces throughout the war. 
Primary consideration of the book would be 
the treatment of tactical and strategic as- 
pects of the >vnt in the air. Special rccogni. 
tion and study would be given the roles 
played by other services in the combined 
theater strategy.” This is the exact state- 
ment that appears in the official correspond- 
ence concerning Ihis project. 

Brigadier General. USAF 
Director of Information Services 
Department of the Ait Force 
Washington, D. C. 

^Editor's note: Both the offices of Fred Sea- 
ton, then Assistant Secretarv of Defense for 
Public Affairs, and Gen, Alien were queried 
bv Aviation Week staff men on status of 
Gen- Weyland’s book before publication of 
the item in question. Neither office saw fit 
to furnish Ihe information supplied by Gen. 
Allen until after publication of the item. 
Aviation Week is Sony if it disrupted Gen. 
Weyland's literary efforts since his story of 
the Korean war should be told to the Ameri. 
can people ivithoutani Penlagonceiisorship.) 

Navaid Decision 

The ANDB plan of action described in 
Feb. 14 issue of Aviation Week (p. 16) 
states that VOR/DME backers are not giv- 
ing up. Thank God they arc not. 

ft is difficult to conceive that the exist- 
ing Common System would be scrapped in 
favor of Tacan. which at present sounds un- 
sound and unworkable. The consultants' 
report to ANDB's advisory committee 
definitely states: “The present Tacan 

equipments ate unreliable and extensive re- 
engineering of both ground and airborne 
units is necessary." 

The consultants also report that ‘Tacan 
cannot be expected to meet the requirements 
for two-way voice communication with air- 
craft.” 

In addition, the consultants said: “Before 
making any plan for widespread use of 
Tacan, it would be necessary that the prob- 
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960 to 121S me. band be cotcfuUy studied 
We imagine that practically everyone in 

bers, will not give up but will fight hard to 
maintain the proven services provided by 
DME and VOR. 

Lawbence F. ZvOXfUNT 
President 

General Aircraft Supply Corp. 
Detroit 5. 


ANDB Decision 

According to the Detroit News February 
26 and February 2fi dispatches indicate at 
least two congressional investigations into 
the ANDB decision are underway; and that 
the General Accounting Office is in the act. 

With this storm of protest from the air- 
ways users breaking in Washington, we are 
grcatlv disappointed to note that .AvuTtox 
Week reported only parts of the ANDB 
press release, three issues back, then dropped 
the whole thing like a hot potato. 

Is it possible that Avuttok Week has 
lost the ability it once had to dig out all 
of the ^cts in a controversv as big as this 
one, and report them promptly? 

James Riddle 

Ambler, PennsyK'ania 

(Aviation Week reported the congres- 
sional investigation of the DME-Tacan con- 
troversy March 7 p- 14 and on March 14 
p 279- Aviation Week was the first to 
reveal the Vortac controversy and present a 
detailed report on Tacan Dec. 7, 195J, p. 
40.— Ed.) 

Slopeline Lights 

J. H- Cory Peatson’s letter to the editor 
on the Slopeline lights in the Feb- 21 is- 
sue of Aviation Week is probably ascrib- 
ab)e to some sort of parental pride, 

Everyone naturally nates to rave his child 
grow up to be a sort of juvenile delinquent. 
As developer of the Slopelinc system, he un- 

But leps not let personal feelings cloud 
the realism of this thing. No product (in 
this case the Slopelines) is a gi^ product 
if the consumers (in this case the pilots) 
don't feel it is a good product and if a better 
competiti’ie product (in this case the Center- 
line system) is available at actually less cost. 

His attack on Captain Robson is thor- 
oughly unjustified. What Captain Robson 

words, but it is an opinion shared by thow 
sands upon thouands of pilots. 

WhHe Mr. Pearson spe^s of thousands 
of test flights, he neglects to mention thal 
the Slopelines have not proved themselves 
in the real and final test ground — actual 
operations, under actual conditions. A few 
test flights are insignificant considering thal 
experience gained in years of day in and dav 
out operation putting the lights to hundreds 
of thousands of tests. 

The Centerline system has been approved 
as both the national and inicrnarional stand- 
ard — that in itself speaks for the relative 
merits of the two systems. 

It isn't a case of a few men setting them- 
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AIRCRAFT ENGINEERS 



Without retracing a step, you can walk for 40 miles on the catwalks at this 
plant in Marietta, Georgia. Just another indication of the immense size of this 
aircraft plant, largest under one roof \r\ the world. 

Right now, Lockheed Georgians are building new B-47’s, modifying 
earlier models, and manufacturing new C-I30A turbo-prop assault transports. 
And because this plant is so big— 76 acres of floor space under one roof— there 
is still room to build more big airplanes for the U. S. Air Force. Let me say 
that you can help, and benefit! 


ENGINEERS NEEDED 

DRAWINGS CHECKERS 
STRUCTURES • STRESS 
AEROOYNAMICISTS 
THERMODYNAMICISTS • DESIGN 
SERVICE MANUALS • DYNAMICS 
PRODUCTION DESIGN 
RESEARCH • LIAISON 
FLIGHT TEST ENGINEERS 



LOCKHEED 



Marietta, Georgia 



Flap Retraction 


DC GENERATOR 
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Tlie 'cnptpre are Mining . . . and coming fast — onif Hnrriion 
keeps them tool! Y«, tlie hcliroplrr is growing up — wiib new 

and cargo service — and Harrison is keeping pate! In fact, 
Harrison cools proaiailly ecerv 'copier that's Jiving today . . i 

Harrison oil cooleni are designed to save weiglit and space, 
iv'hicb are vital wUen you're carrying a payload. Witli 
otir unexcelled reaearcU facilities, we’re olwnys looking for 
ways to raako aircraft heat exchangers lighter, more 
dependable, more durable than ever, If you have a cooling 
problem, look to Harrisou for the answer! 


NEW AVIATION PRODUCTS 



TEST UNIT checks Spark plugs fast. 


Tester Guards Against 
Spark Plug Failure 

li.iti-to iipci.ilc test unit for checking 
smindness of aircraft sparkplug insula- 
tors. is available to connnctci.il users 
following adoption by US.\F. 

Both jet and piston-engine plugs may 
be checked with the device, the manu- 
facturer claims. -\n oil quench prevents 
high voltage discharge across the gap, 
rcicaliiig any imperrections in the in- 
siil.itor tips. If tlie insulator is sound 
a tube marked "O-K." lights ii]>. other- 
svisc a tube marked "N.G." is illu- 
minated. 

AC Spark Plug Division. General 
Motors Corp., Flint, Mich. 



FLUID CONNECTOR flexes to take stress. 


Plastic Fuel-Oil Connector 
Withstands Resonance 
New flexible fluid connector for air- 
craft fuel or oil systems can withstand 
extreme flexing and vibration without 
material fatigue, manufacturer claims. 


Specially compounded srntlietic elas- 
tomers line the fuel-resistant interior of 
the connector, which is made up of 
lubber impregnated fibrous glass. Aro- 
matic fluids such 85 MI-H-3136 Type I 
or Type III can be handled without 
leakage, according to maker. 

The connector is said to be capable 
of taking shear axial misalignment. 
Tests included temperatures ranging 
from — 65F. to — 160F. with pressures 
ranging from 60 psig. internal to 
vacuum pre.ssiitcs of 26 in. mercury’. 

Arrowhead Rubber Co., 2330 Cuny 
St„ Long Beach, Calif. 

Cooling Blower Coes 
Into Planes, Missiles 

Specifically developed for highspeed 
aircraft and missiles, a new axial-flow, 
cooling air blower is now available to 
civilian users. 



NOSE SPINNER on blower ups efficiency. 


A nose spinner in the impeller’s de- 
sign provides more effective blade area, 
reducing noise and increasing flow, the 
manufacturer states. Blowers can be 
supplied with radio noise filters. 

Blower body is two-inches in diam- 
eter and is three inches long. 

It produces 60 cu. ft. of air per min. 
at less tlian one ampere, fowet is 
either d.c, or 400-cycIe a.c. 

Air Eq«it]>nicnt Co., 2248 E. 37th 
St., X,os Angeles, Calif. 

Light Hoist Handles 
Loads to 1,000 Lb. 

A hand-operalcd airbomc-type hoist, 
that can take up to 1.000-lb. loads, has 
a reeling capaci^ of 22 ft. of A-in. cable 
and is capable of being driven with a 
standard l-in, hex socket wrench. 

Ratio is five turns of input for one 
drum revolution providing a maximum 
pull-off angle of 12 deg. with an in- 



AIRBORNE HOIST weighs under 3 lb. 


stalled weight of 4.75 lb, Tlie device 
meets military specifications for air- 
borne equipment, the maker notes. 

Western Gear Works, Lynwood, 
Calif. 


ALSO ON THE MARKET 


Height blocks and angle plates with 
licat-trcatcd aluminum alloy bodies and 
hardened steel tops and bottoms can 
be used singly or in combination to 
provide wide range of heights for varied 
work requirements. Blocks range in 
height from five to 20 in. in 5-in. incre- 
ments, with p!us-or-minus 0.0005 in. 
parallel in 12 in. and heights to plus-or- 
minus 0-001 in. Angle plates are 24-72 
in. high. Special sizes are available.— 
Machine Products Corp., 6771 E, Mc- 
Nichols Rd., Detroit 12, 

Hand wheels for jigs and fixtures for 
cranking shafts are of solid aluminum 
alloy in 4-5-in. sizes mass-produced to 
reduce cost.— Jereens Tool specialty 
Co., 712 E, 163d St, Cleveland. 

Non-contact measuring gage can be lo- 
cated 10-20 ft. above work, yet accu- 
rately handles work traveling at rates up 
to 2,000 fpm., manufacturer says. Infra- 
red gage measuring is continuous.— In- 
dustrial Gages Corp., Englewood, N. J. 

Fast battery chafers of 6-v. and 12-v, 
capacity will also slow-charge a line of 
batteries or can be used &r auxiliary 
starting. Model F-560 is portable unit 
Model F-S62 is wheel-mounted and has 
automatic timer.— Allen Electric Sr 
Equipment Co., Kalamazoo, Mich. 

Insulated terminal, called Thermolug, 
is designed for operation in aircraft 
where temperatures approach 400 F, 
such as fire alarm systems. Moisture 
pickup is said to be nil and resistance 
to most oils and chemicals is excellent. 
Meets MIL-T-7928A.— Bumdy Engi- 
neeting Co., Inc., Norwalk, Conn. 
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Electronic Watchdog 

RADAR— silent, faithful guardian of our ships at sea, our aircraft, our 
men in the field. 

Since the very beginning of radar inception, Crosley has been design- 
ing, developing, building and testing complete systems for shipboard, 
airborne and ground installations. From the engineer's initial design 
concept to final production, Crosley reliability is geared to rigid Mili- 
tary specifications. And performance proves that Crosley does the job 
righl~deh'vers on time! 

An illustrated brochure describing Crosley’s vast facilities for Military 
production is available to Procurement Agencies and Defense Contrac- 
tors. Write for your copy today, on your business letterhead. 


CROSLEY 

CINCINNATI 15, OHIO 


GOVERNMENT PRODUCTS DIVISION 


AIR TRANSPORT 


Congress Retackles Navigation Systems 


Three coimnitlees mix in debate over merits of Tacan 
vs. civil DME. Military cites defense requirements. 

By Prelile Stover lion in developing Tacan and the 

ANDB decision to make it the common 


Congress apparcntlv is going to de- 
cide again wlictlicr there will be a 
common civil-militarr siiort range air 
navigation .svstem and, if so. wliicli one 
— militars Tacan or civil \'OR/DME. 

Three major Congressional inscstiga- 
tions arc independents teviewing the 
recent -\ir Nat igation and Development 
Brrard's decision to substitute the Tacan 
ststem for the ptcviou.slv agreed upon 
VOR/DME .system. Coupled with the 
investigations already vmdet «ay is the 
prospect of a fourth Congressional 
group getting into the act and a pend- 
ing proposal in the Senate for creation 
of a special joint committee to conduct 
a full scale investigation into the con- 

► Cross Purposes?— Likeliliood of estab- 
lishing a joint eoinmittce. which was 
proposed by Sen. Styles Bridges, is con- 
sidered remote, houcscr. 'Hie proposal 
has been referred to the Senate Com- 
merce Committee, which is one of the 
tlirce groitps studs ing the problem. 

Other inqitirics that would he hard 
to stop at this point .are being con- 
ducted bv a House Commerce subcom- 
mittee and tlic Militars Operations 
subcommittee of tlic House Co\’cm- 
ment Operations Committee. All of 
tlicse groups are working independent 
of each other, possibly at cross pur- 

Eirst to hold hearings was the House 
Cos'cmmcnt Operations subcommittee, 
headed by Rep Chet Holilield. A 
closcd.door meeting, with military wit- 
nesses only, nas held Mar. 1. week 
later the first and only public session 
to date was called. 

► 'Going To Find Out'— Chairman 
Holificid set the tenor of the hc.iring 
when he stated its purjmse was to de- 
ment. "Wc’rc going to find out if this 
item (Tacanl is a better item than the 
one for which S117 million has been 
spent and going to junk.” Holificid said. 
Tlic question is raised, he said, because 
Tacan has not vet been proven to be 
operable but there has been production 
contracts let with the sv stem still in the 
research and development stage. 

First witness for the Defense Depart- 
ment was Donald A. Quarles. .Assistant 
Secretary for Research and Develop- 
ment, who defended the military's ac- 


llis testimony was supported by Air 
Force Assistant Secretary Trevor Gard- 
ner and Cmdr. R. E. Laub, Navy elec- 
tronics expert, who detailed the pro- 
eurcmeiit of Tacan from its inception, 

► Deficiency Claimed-Quarics told the 
committee the dcficienev' of VOR/ 
DME for military application was com- 
mon knowledge as far back as 19T7. lie 
said he tliought the military was jus- 
tified in going ahead with its secret 
system because of a very real need for 
tactical equipment. Tacan couldn’t be 
released for common use because of 
security, he claimed, but acknowledged 
that declassification is now in process. 

The original decision. Quarles said, 
to install and equip with VOR/DME 
was made solely b\’ Civil Aeronautics 
Administration and its implcnicntatioii 
tackled with CAA’s “typical vigor and 
aggtessi'cncss." However, ho noted, the 
DNIE portion of tlic civil system hasn’t 
been gcnerailv accepted by the aviation 
public. -\ii example cited by Quarles 
as reficctlng the lack of importance of 
DME to the airlines was the fact that 
tlicv haven’t thought it necessary to 
purcliasc and install the equipment 
even though the CA.A ground equip- 
ment «as being installed. 

The .^NDB decision this year to 
proceed with development of Tacan for 
eventual use as the common system is 
in the public interest bccaii.se it 
promises a mui"!! improved common 
civil-military system than VOR/DME, 
according to Quarles. He said three 
major rca.sons for making the change 

• It will be tlic Ica.st costly to the tax- 
payer. 

• It best satisfies tlic needs of both 
national defense and civil aviation. 

• It minimizes fiirtlicr expenditure for 
equipment having limited utility. 

► VOR Ihocurenient— Trevor Gardner 
said the .^ir Force has an equally large 
investment in both VOR and T’acan. 
But, he said. "VOR will be obsolete 
bv 1*56? and by tliat time full use will 
liavc been made of tlic equipment and 
wc’II liave gotten our money’s worth." 
The .-kir l'’orcc procurement of \'OR 
as outlined by tardner has been for 
26.000 sets of which 24,500 have been 
received and 8,037 installed. Out of 
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Tacan Contracts 

Following production uontracU (or Tacan rquipnir-nt. both airhomi 
unil£« have bMn awarded by the Navy to three munufacturera. 

Airborne L'nila (AN/ARN-21) 

CoQlractor Value Untie 

Federal Telephone and Radio Co *33.380,133 1,339 

l.UA 

422 

Federal Telephone and Radio Ca 
SubconIraeU to: 

Slromberp-Carlson, Ine 2.8ST.46.4 2.M 

HolTninn Laboratorio's 2,74.1.565 2.50 

Stromberg-CaxlKin, Inc 30,975,866 1,540 

2,112 

HoHman Laboratories 24.576,253 780 

Sub-total *94,534.303 9!262 

Surface Unila (AN/URN-3) 

Federal Telephone and Radio Co 67.384.603 202 

423 

(Special tooling) 2,139.000 

Sub-total *69.523.603 625 

Research and Development 
Federal Teleconiinunioations Laboratories, 

etc *9.726.893 

Total contract value $173,784,799 


the total 26.000 tlic Navy has received 
4,800 sets through the Air h'Drce with 
anotlicr 700 programmed. 

T'he cost of i'acan to date for tlic 
Air Imrcc was estimated at $100 million 
exclusive of installation costs, which 
includes more than 5,000 airborne and 
surface units. Gardner commented that 
aside from the financial interest in the 
'I'acan program the Air Force lias a 
deep interest in its assigned responsi- 
bility for continental defense. Tliis ac- 
counts for USAf' interest in some of 
the tighter specifications of the Tacan 

► Necessary Step— Gardner and Quarles 
agreed that Tacan has not been per- 
fected in manufacture to the point 
u’hcrc it is reliable equipment. 

Holifield ashed Gardner: "Why not 
a research and development contract for 
some 400 units instead of a production 
contract for 5,000?” 

Gardner replied: “It is necessart’ to 
put such items into production before 
they're ready. If we wait for final de- 
velopment an item, and this includes 
the B-?6, super carrier, what have you. 
we will be hopelessly behind the en- 
emy. . , We will be continuing to de- 
velop Tacan for the next five years. This 
goes on in every one of these procure- 
ments, it just happens to show in this 

After the two defense department 
spokesmen temporarily completed testi- 
mony before Holifield’s committee, 
they made the rounds of the other in- 
terested groups. In successive days, they 


appeared before Rep. Oren flartis' 
House Commerce subcommittee and 
Sen, Wanen Magnuson's Senate Com- 
merce subcommittee. These successive 
hearings were shrouded in secrecy, de- 
spite many declarations that as much of 
tlic testimony as possible would be in 

► Viewpoints— Rep. Peter Mack said it 
will be impossible to operate a dual 
system of navigation. “I think it's im- 
portant that we make a detailed study 
of the two proposals," he said. 

Maj. (Den. Gordon A. Blake. USAFs 
Director of Communications said: 

"VOR azimuth and the azimuth por- 
tion of Tacan are not competitiic and 
not incompatible; we’re using VOR and 
will continue to use it, but tlic distance 
measuring portion of the civil system 
(DME) and distance measuring portion 
of Tacan arc competitive and arc in- 
compatible. The latter is the point 
we're trying to solve." 

Cole Morrow, National Business Air- 
craft Assn, representative, said; 

"Do we have or have we ever had 
the common system which Congress 
and the civil users thought we had and 
for which Congress appropriated large 
sum.s of money to implement.” 

Morrow added; “If the military can 
torce on the Common System an in- 
compatible tactical system, which it has 
secretly developed and which has not 
been coordinated through the proper 
channels such as ACC or AND6 and 
thereby destroy the Common Svstem 
which has been coordinated, accepted 


and agreed to in these same agencies by 
the same militarv representatives, then 
our democratic form of government is 
in jeopardy.” 

3-Cent Airmail 

® Post Office wauls service 
put ou permanent basis, 
cites $154,000 saving. 

Post Office Department estimates a 
saving of $154,000 so far through thc- 
air shipment of first<lass three-cent 
mail on an experimental basis and wants 
to continue the service on a "perma- 
nent basis." according to Postinaster 
General Arthur Summcrficld. 

He anticipated that a General Ac- 
counting Office audit, now underway, 
would prove the department’s estimated 
saving "substantially” conect. 

► Court Action— Post Office has re- 

3 nested Justice Department to appeal 
le decision of U. S. District (Doiirt 
Judge James Kirkland that the trans- 
port of the thice-cent mail by ait on a 
permanent basis would require author- 
izing legislation. However. Judge Kirk- 
land denied the petition of five rail- 
roads for an injunrtion halting the serv- 
ice. maintaining that the postmaster 
had authorih' to experiment as lone as 
the test period did not last too long 
(AW Feb, 14. p. 110). 

If the appeal is granted, the case 
will be re-tried in the U. S. Court of 
Appeals for the District of Columbia. 

'if we find it necessary, we certainly 
are going to ask for legislative assist- 
ance” to continue the air shipment of 
thrcc-cent letters on a space-available 
basis, Summerfield told the House Ap- 
popriations Committee, "because, 
frankly, we consider it not only an eco- 
nomic necessity, but as a part of our 
defense and military program, we fed 
it is essential that we he pennitted to 
proceed," 

Referring to railroad opposition to 
the air shipment of surface mail, Sum- 
mcrfield obseri’ed: 

"Thev seem to be following in the 
footsteps of the people that preceded 
them in the handfing of mail in the old 
days by pony express and who, in turn, 
lesistcd any change because they lost 
revenue. . . . And apparently the rail- 
roads are concerned brause they prob- 
ablv foresee what we foresee, that the 
public having seen the improved serv- 
ice might want it continued. . . 

► Two choices— He complained that 
"the railroads arc icmoving their mail- 
carrying trains from their schedules and 
forcing us to use other means of trans- 
port” and at the same time are "trying 
to restrain us from experimenting in 
the movement of mail by air.” 

In many cases, Summcrficld declared, 


AVIATION 


1, 1955 



Hovering to high-speed flight: 


Lockheed expansion progrnm 
offers wide range of 
aerodynamics assignments 


LOCKHEED 
I..K CALIFORNIA 


Now in 0 stage of major expansion, the Aerodynamics Division is 
one of the fastest-growing organizations at Lockheed, with unusual 
opportunities for achievement and promotion. Assignments cover 
virtually the entire spectrum of aerodynamics endeavor. 

The expansion program includes such projects as nuclear 
applications to aircraft, extraordinarily high-speed fighters, new 
concepts in vertical rising aircraft, advanced versions of trainers 
and bombers, turbo-prop and jet transports, and a number of 
significant activities. Typical aerodynamics problems are: 

1. Estimate improvements in maximum lift of sweplback wings 
with Boundary Layer Control for use in future commercial 
transports. 

2. Estimate maximum speed and altitude capabilities of advanced 
supersonic military designs. 

3. Determine ability of vertical rising aircraft to make transition 
from horizontal to vertical flight. 

4. Estimate direct operating costs of new turbo-prop commercial 
transport under wide range of operating conditions. 

5. Determine design tail loads on turbet-prop cargo airplane for 
all types of engine failure. 

6. Determine ability of new trainer to make carrier landings 
and catapult take-olT. 

7. Establish design criteria for auxiliary damping servomechanisms 
on future fighters- 

8. Optimize approach and landing technique for use on rough, 
short fields by rescue aircraft. 

Career-minded Aerodynamics Engineers and Aerodynamicisls are 
invited to participate in this expansion program. Address inquiries 
toE. W. Des Lauriers, Dept. A-3-3. 
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wc arc faced witli one of two clioiccs: 
"Put tlic mail in the air or put it on 
the already congested hi|hnavs of the 

Other points made in Sumnierfield’s 

• Cost of airmail transportation will be 
slightly higher in Fiscal 1956 (S54.4 
million) than in Fiscal 1955 (S55.3 mil- 
lion), Hie cost for domestic airmail 
transportation in expected to rise from 
$J9 million in fiscal 1955 to $39.8 mil- 
lion in Fiscal 1956, and for foreign air- 
mail from 5H.3 million to $14.6 mil- 
lion. 

• This compares with $331 million for 
rail mail transportation in Fiscal 1955 
and $338 million in Fiscal 1956. 

• Tlie domestic airmail volume is ex- 
pected to increase 4-9% in Fiscal 1955 
and another 5.3% in Fiscal 1956. 

• Domestic airmail revenue is estimated 
al $137 million for Fiscal 1955 and 
$145 million for Fiscal 1956- 

• The department loses approximately 
$600,000 annually by sbippi^ mail on 
foreign airlines at Universal Imstal Un- 
ion rates, substantially higher than the 
mail rates paid U- S. international car- 
riers. "For diplomatic reasons," Albert 
Robertson. Assistant Postmaster Gen- 
eral, said, “we believe it is preferable 
to continue riic use of foreign carriers.” 

House Committee Cuts 
Subsidy to $5 Million 

Civil Aeronautics Board’s request for 
$15.2 million to finance airline subside 
Ijaymcnfs for the remainder of fiscal 
1955 was cut to $5 million by House 
Appropriations Committee with critical 
comments concerning the Board and 
Pan American World Airwavs. 

Despite extensis’e testimony by C.AB 
Member Chan Gurney on steps which 
has'c sharply reduced subsidy require- 
ments. the committee, in making the 


Rcoonfirmation 

The contioversial reconfinnation 
mle has been repeated bv a mail vote 
of the member airlines of the Ait 
Traffic Conference. The action, effec- 
five lune 13, leaves individoal carriers 
free to conb'mie the rule or drop it at 
their discreb’on. 

Ojiposition to the rule has grown 
over the past iiioiiths as the no-show 

solve, rentains as had as ever. 

American Airlines, which led the 
fight against rcconfitmatioii, says it will 
propose a plan at the May mecHng of 

able penalty*" to be iin|>oscd against 


$10.2 million reduction, had these two 
complaints: 

• First, the Board's $15.2 million re- 
quest does not reflect reductions from 
application of the Supreme Court de- 
cision last year establishing the so-callcd 
offset principle under which excess 
earnings of an airline arc to be applied 
against losses on another division. 

At hearings, Cumey said that there 
is only one possibility— Trans World 
Airlines— in which the application of the 
offset principle "could’' have an affect 
on Fiscal 1955 and Fiscal 1956 subsidy 
requirements. His outlook, however, was 
that it would not. 

► 'Too Early’-Tlic Board estimates that 
T3VA's domestic and iisternational di- 
visions will both be subsidy free in these 
years, leaving nothing to offset. But, 
if the Board’s decision on the service 
mail rate for TWA’s trans-Atlantic 
operation should develop a requirement 
for subsidy, the Board believes that do- 
mestic earnings would be sufficient to 
offset this. 

Possible refunds to the gos'cmmcnt 
as a result of the offset principle, Gur- 
ney reported, involve the operations of 
five carriers for years prior to Fiscal 
1955. 

• Second, the committee objected that 
the Board has not completed a salis- 
factorv audit of Pan American. Tlic 
committee quoted the finding of its 
in'’csti|ative staff that "most of the sub- 
sidiaries have never been properlv au- 
dited and some not at all. and there 
has not been insistence that the opera- 
tions of the entire (PAAl system be 
treated as an entitv, ... If corrective 
action were taken, sub.stanti.’l cuts in 
subsidy should result.” 

Defending the Board at committee 
hearings against attack from Rep, John 
Rooney, long-time critic of P.m .Ameri- 
can. Gurney reported that CAB has had 
a total of 1 5 auditors over a period of 
a year investigating PAA’s three divi- 
sions and International Hotels Coriv., a 
100% owned affiliate. CAB is now 
proceeding to audit the records of other 
affiliates, it was added. 

CAB’s estimate of a vear ago was 
that $73 million in new monev would 
be needed in Fiscal 1955 ro' finance 
airline subsidies. This has been reduced 
by S17.8 million to $55,2 million. 

Truck-Air-Truck Plan 
Opens Slick’s Drive 

Slick Airwats is starting a new trans- 
continental truck-air-truck cargo serv- 
ices (AW Nov. 22, p. 911 in one of 
the first attempts to cut airfreight rates 
to a level competitive with Railway 
Express. 

rhe airfreight line will open the new 
operation within the next 30 davs, 
connected with Associated Transport in 


Titanium Airlift 

Airways now b operating a 
truck cargo system. 

gots, shipped by buck bom Henderson, 
Nev., to Los Angeles, to Pittsburgh 
where final delivery to Breckenridge, 
Pa., is completed by surface transport. 
The mehil airUft, set op between 
Titanium Metals in the West and 
AIIcghcny-Ludlum in the East, takes 
an estimated 16 hours for each delivcrv 
and costs approximately $15.00 pet 
100 lb. 


the East and Consolidated Freightways 
of Portland and Western Truck Lines 
of Los Angeles in the West. 

Slick will chargeapproximatcly $19.50 
per 100 lb. for its door-to-door sccvicc, 
compared with $28 for regular air- 
freight. Maximum delivery time will 
be 60 hours. Behvecn metropolitan 
centers overnight service is promised. 

► Increased Volume— The truck-air- 

truck service would be available to all 
20 cities on the scheduled cargo line’s 

Besides increasing the volume of ait- 
frcight-cnabling Slick to further reduce 
r:itcs. which are currently one-third of 
Air Express, board chairman Delos W. 
Rcntael says, "the truck-air-truck svs- 
tem will enable us to operate seven 
days a week instead of on the present 
five-day schedule. It will open up on 
;i large scale for the first time the trans- 
portation by air of household articles, 
al approximately the cost of present 
ground transportation." 

► Airfreight vs. Passenger— Rentzel pre- 
dicts the overall airfreight business will 
expand to a revenue volume equal to. 
and probably greater than, scheduled 
airline passenger traffic through similar 
attempts to cut cargo rates. 

He says new transports will reduce 
the cost of airfreight even further. 

"Our three Douglas DC-6As oper- 
ate at 10 cents a ton-mile, compared 
with from 15 to 16 cents for the C-46s.” 
he says. "Lockheed’s turboprop C-130A 
would bring the operating cost down 

"And later series of turboprop cargo 
transports will cut this cost to 3 cents.” 

► Turboprop Bid— Rentzcl’s mention 
of turboprop transport operating cost 
is interpretra by industry observers as 
a bid to lease the USAF aircraft, on 
term.s similar to the DC-6A rental set 
up between the Navy and Slick last 
month (AW Feb- 28, p 13). 

“The industry can absorb 1.000 mili- 
tary turboprop transports on a lease- 
rental basis." he savs. "We could hold 
them in reserve and make them available 
to the military on 48 hours notice." 


AVIATION WEEK, 


21, I9S5 


Pilots Shy at Reporting Flight Incidents 



* ALPA safety forum told 
lawyers abuse reports; poor 
airports, also, are hazards. 

By Gordon Conley 

Chicago— Two big blocks to a zero 
fatality rate in air transportation are 
accident-prone airports and Civil Aero- 
nautics Administration's new barriers 
to reports of unsafe flying, members of 
the Ait Line Pilots Assn. s;iid at their 
third annual Safety Forum. 

"I’m interested in how to keep from 
being killed,” commented one pilot, 
"But when I report an incident to make 
sure it doesn’t happen again, likely as 
not a CAA attorney charges me with a 
violation .” 

"Most airports don't come up to 
safety standards." said another ALPA 
member, "As a matter of fact, much air- 
line training is just a crutch to inakoup 
for unsafe airports.” 

► Industry Effort— The ' two pilots 
summed up the general feeling of nearly 
200 ALPA delegates, aviation industry 
representatives and flight safety experts 
at the threc-dav forum held here Mar. 
8-10. 

The forum also covered pilot train- 
ing needs, all-weather flying pre^rams 
and problems of transition from trans- 
ports powered by piston engines to 
turboprop airliners. 

Accident Prevention 

Most CAA observers at the forum 
privately agreed that accident preven- 
tion was set back last December when 
the responsibility for enforcing federal 
flielit regulations was shifted from the 
Ofiicc of Aviation Safety to the Gen- 
eral Counsel. 

Under the old system, CAA safety 
experts acted as "father confessors” to 
]>ilots and looked over incident reports 
primarily to find ways to prevent acci- 

Now the attorneys scan riic reports 
for possible violations, making the pilots 
reluctant to lay themselves open to 
jstosccution , 

Clarence N. Saven, ALPA president, 
put it this way ", . . One of the 
primary safety (unctions of the airline 
|)ilot is discovering and reporting ait 
safety problems. Anything that intcr- 
rupts or interferes with the free flow of 
tliis information in itself constitutes a 

► 'Powerful Obstruction’— Saycn was 
supported by Jerome Ledetet, director 
of the Flight Safety Foundation, who 
described pilots as the most important 


factor in repotting dangerous incidents- 

"But a . . . powerful and under- 
standable obstruction to the reporting 
of dangers is . . . the pilot does not want 
to involve himself in further trouble or 
in any way jeopardize his reputation 
or his pilot's certificate,” Ledercr told 
the forum. 

"This is a very serious situation. It 
is the result of actions taken by goveni- 
ment lawyers who fee! impelled by their 
interpretations of the Civil Acroiiautics 
Act to investigate incident reports for 
the purpose or determining whether a 
icgulatioii has been violated so that 


punitive action can then be taken. 

"No responsible person condones 
culpable negligence, but modern ideas 
of punishment depart considerably from 
the old concept that punitive measures 
are effective in correcting dangerous 

► Flight Recorder— .As a supplement tes 
pilot reports. Ledercr proposed mechan- 
ical recording devices similar to those 
that arc currently employed by some 
railroads and buses. 

"Fliglit recorders, if not used as me- 
chanical spies or as a basis for punitive 
measures, could act as a means to avoid 


Simulators vs. Procedural Trainers 

An American Airlines obwrvcr at the Air Lmc Pilots Assn, Safety Forum called 

dcs'cloised by AA give "just about the same results.” 

But a spokesman for United Ait Lines, equipped with font of Cuitiss-AA’right 
Corp.'s Dchmels. said the extra margin of training given by a simulator is the 
anssvcT to cutting down further air transport fatalities. 

tors cost $1 million to buy and install plus ail additional SI million a year to operate, 
including tile expen.se of lost pilot time. 

"Oui procedural trainers (cockpit mockui>s) cost about $80,000 to build and 
install," he said, "The opcratiiig expense is about 10% of a simulator operation. 

■•American pilots are limited to 85 hours a month. This means any device we use 
must be reasonable aiough in price so that see can afford to put them in centers 
with the highest coiiccntratinn of pilots.” 

Capt. I. .Sandow, chief of flight simulator training for UAL, said it would be hard 
to measure the cost of Dclimcls againsl the lives of airline passengets-'ond that is 
the difference.” 

"With simulators." he added, “we can find that needle in the haystack that may 

Sandow revealed, however, that United intends to defrav the cost of its Delimels 
by renting its facilities to rither airlines. He said UAL is hiring 32 extra men to fill 
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THE WORLD'S LARGEST PRODUCER 
OF READY - TO - INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 




SOUTHERN CALIFORNIA 


We believe we can offer you ao opporcuaity to improve 
your positioD in the business world - and improve your 
way of life here at Rohr Aircraft Corporation in beau- 
tiful, temperate, exciting Southern California. To 
strengthen our personnel in various departments, Rohr 
has a real opportunity for you if you ate skilled as an — 
ENGINEER (AircraH Detisn or Siruelurat) lOFTSMAN 

JIG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER 



Cxcallenfly lo«nled medcrn airport. 20 mlnutoc (o Washington, Bollimore. 

riATunrs weiuoii 




* DETROIT, MICHIGAN 

- - 


accidents bv repotting incidents.” 

The safety expert said recorders 

0 Uncover incorrect practices and oper- 
ating complacencies that the pilot or 
airline accepts without realizing tlie 
dangers. 

• Check weather forecasts, especially 
turbulence, thus adding to tlic im- 
provement of mctcorologs'. 

• Aid accident investigators and, in 
maiiv instances, protect tlic pilot’s 

• Explore ucw operations such as jet 
and turboprop, for economic and other 
statistical information. 

Lcdctcr said flight monitors would 
accomplish this by recording what the 
pilot sees or licars during flights and 
pliotograpliing takeoffs and landings. 

Airport Standards 

Pilots at the Safety l-'orum said tire 
government should set up certificates for 
airports aud force them to meet mini- 
mum safety standards- Many ALPA 
members declared that financing im- 
prosements to meet the standards 
should be a local effort, not the respon- 
sibility of federal aid. 

■'Put it on a basis of what an air- 
port means to the community,” one 
proposed. ‘‘If they want an airport, they 
have to meet certification standards. If 
they want to attract industry or keep 
what they have, an airport is a must.” 
^ Crash Record— 'llieodorc G. Linnert, 
chief of ALPA’s engineering and air 
safetv department, said the organiza- 
tion’s records show certain types of 
ctaslics occur repeatedly on the airport 

01 within a lialf-mile radius. 

To prove airirerts lack safety require- 
ments, he listed as the cause of these 
accidents: inadequate approach lights; 
lack of runway marking; lack of friction 
near runwav surfaces; ditches near tlic 
runway ciid.s; closc-in Isazacdous ob- 
structions; sliacp rises at the approach 
ends of runways, and lack of fire-figlit- 
ing equipment. 

► Feeder Problcnr— A local-service air- 
line pilot told the forum that feeder ait- 
[lOTts present a special problem. 

"Tmprovanents cost money,” he said, 
"and these small secondary airports get 
no federal aid. When considering the 
needs of secondary fields, you sliould 
also tn' to find low-cost safeh' aids.” 

He also reported that small airports 
are reluctant to start iniprovcmeot pro- 
grams bccau.se "heliports are just around 
the corner.” 

All-Weather Flying 

On airport facilities for all-weather 
flight, Col, J. Francis Taylor, Jr., direc- 
tor of tlic Air Navigation Board, said 
radar has increased tlic rate of handling 
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traffic in terminal areas mote than any 
other device. 

But Taylor, in a prepared statement 
itad by ANDB’s Sam Saint, fold the 
Safety Forum that these problems must 
be solved in order to get the best out 

• Aircraft altitude is not sliown on the 
display scope. 

• Identification of planes is not estab- 
lished with sufficient ease. After an air- 
craft has been tagged, it is difficult to 
keep identity contimiouslv available to 
the air traffic controller. 

• Noise or clutter appears on the radar 
scope during storms and some tvpes of 
precipitation, making it difficult to track 
airplanes. 

• Conclation problems exist between 
the radar display and strip postings now 
used in air traffic control centers. 

• Tube displays are not big and bright 
enough for controllers to sec in a rea- 
sonablv high ambient light. 

Taylor said identity and weather clut- 
ter problems will be reduced and alti- 
tude display improved by ANDB’s tvpe 
5 radar safety beacon (transponder), now 
being tested' at CAA’s Technical Devel- 
opment and Evaluation Center and 
•chedulcd for in-service trials earlv next 
sear in the New York-Washineton-Nor- 
folk area. 

"This beacon represents wb.it we of 
-\NDB beliei’C to be a true common 
.system item," the USAF colonel said. 
"By this time I mean it is completelv 
coiiipatible witli the militarv beacon 

► Policing Tool?— Some pilots showed a 

lick of cntliusiasm for radar because of 
incidents tliat the\' beliei’c indicate 
CAA intends to use radar as a noliciiiE 
tool, ® 

Eastern Air Lines’ Capt. G. M. Sheri- 
<lan said pilots of Pan American W'orld 
.Ainvays, National Airlines and E.AL 
liavc had seseral run-ins witli CAA radar 
operators at Miami. 

"M'c said if radar is going to he used 
as a policing agent, sve'd refuse to use 
il.’’ he reporteS. "But we got no satis- 
faction from anyone in CAA, including 
(Civil .Aemnautics Administrator) Fred 

Turboprop Transition 

Representatives of Capital Airlines 
and CAA told ALPA members thev be- 
lie\-e the transition from piston-engine 
airliners to turboprop-powered trans- 
ports ran be accomplished with reason- 

► Viscount Advantages— Capital’s Capt. 
Henry S. Weigel, wlio has started indoc- 
trination flights on the airline’s Vickers 
Viscounts, said he believes the Briti.sli 
transport will be simpler to operate, 
"especially when automatic fuel trim- 

f^ cited these other advantages; 
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FLIGHT TEST ENGINEERS 


We con't provide you with o successful career , . . that's up to 
you. But it tokes more than obility and hard work,— it takes op- 
portunity, — and that we can provide, for McDonnell Aircraft 
offers every ehonce for professional growth and achievement. Is 
this your opportunity? 

• DESIGN PIONEERING,— our doring engineering pro- 
gram has resulted in mony oviotion "firsts", . . . from 
the FH-1 Phantom, first Navy jet to land on a carrier . . . 
to the F-101 Voodoo, world's most powerful fighter, now 
in production. 

• HIGHLY DIVERSIFIED BACKLOG,— emphasizing the 
brood scope of our engineering activities and the bright 
outlook of future job security in oil phoses of engineer- 
ing devetopnlent. 

• OUTSTANDING ENGINEERING FACILITIES, — for both 
research ond physical testing, enoble our engineers to 
increose their teehnieol knowledge while providing them 
with the very best "tools of the trade." 

• ADVANCEMENT, — continual expansion of our three 
engineering divisions has mode possible rapid advance- 
ment for many able and ambitious engineers. 

Today, new contracts ore again causing organizational changes 
that will create mony responsible and stimulating positions for 
FLIGHT TEST ENGINEERS and other oircroft engineers- For 
further information, write: 

TECHNICAL PLACEMENT SUPERVISOR 
P. 0. Box 516, St. Louis 3, Mo. 
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Wbfi youk FIRST ill 

liuuupott HeticopieM 

you've got be Good/ 



Positiorts available at all levels ol fesoortslbility: 
salaries comniensurale wilh training and 
experience. 

Send resume of your employment background to Frank Coe, Employment Manager 


■ in stock 

■ CERTIFIED QUALITY... 

■ QUICK DELIVERY 

H PaODUCTS: Carbon, Alloy t Sloinless Stool 
B tors, Sttuclurols, Plolos, Sbeels, Tubing 
K loiaforfing, BobblR, Morhinoiy A Took, oK. 

•RYERSON 



, regardless of tempera- 

t all obstructions on 
c hazard due to use 
of kerosene (for fuel); propeller feather 
features; reduced pilot fatigue due to 
less vibration.” 

Weigel said the only ap^ 
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SEARCHLIGHT SECTION 



GOOD ENGINEERS GO 

with 

GOODYEAR AIRCRAFT 

Forceful, creative thinking by tep-fUght 
engineers is the key to Goodyear's 
progressive research and development 
programs. 

Experienced engineers . . . men wilh 
ability and imagination ... do top work 
for Goodyear. Positions are open to 
qualified physicists and electronic, 
electrical, and mechanical engineers for 
research, design, development, and 
product engineering in these fields: 
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InokinK up— ill a STcat future in tlic world 


4300 mph 


The Marlin men who engineered the 1300 MPH 
\'ikiiig Rocket are now considering s'elnclcs ivith 
speeds heyond niac li 20. .-Viid of course, at these 
s|x;eds, tlic moon doesn't have to be tlic earth’s 
only charted sateliite. 

Interesting? Martin research in tlie rocket field 
is only one of many exciting new long-range 
developments which are creating exceptionai 
o|)|Joruinitics and futures on projects of the Itigh- 
est priority and promise. 

If you’re a creative engineer with an eye for the 
big chance, look up! And iook into the Martin 
story. 

Contact J. M. Hollyday, Dept. .\-.3. The Gienn 
L. Martin Company, Ualtimore .3, ^falylilnd. 


ENGINEERS I 

SCIENTISTS I 

The Aircraft m 

Nuclear Propulsion ^ 

Department of M 

GENERAL ELECTRIC 

ior significance at several B 

locations: Cincinnati, ® 

Ohio, and Idaho Falls, ^ 

Idaho. Openings are with m 

Applied Research and ^ 

Development groups do- 
ing advanced engineering 
on important projects. ^ 



• AERODYNAMICISTS 


• THERUODYNAMICISTS 

• STRUCTURAL ENGINEERS 

• POWER PLANT ENGRS. 

• REACTOR DESIGN 
ENGINEERS 



• PHYSICISTS 

• MATHEMATICIANS 

• NUCLEAR ENGINEERS 

• REACTOR ENGINEERS 



GENERAL>@ELECTRIC 
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This is it! RCA's immediate expansion 
program creates exactly the kind of 
permanent positions in which an alert 
engineer can move ahead fast. These 
opportunities hold every attraction a 


professional engineer seeks. Also, for you 
and your family, there are pleasant 
suburban communities just a short 
distance from RCA’s Camden and 
Moorestown, New Jersey, plants. 


Aviation electronics positions are in the fields ot; 


ANAirSIS... 
OEVflOPMMr... 
PESI6N ENSINEEDINe 


Areas of spacioliialisn Include: Radar ... Analog and 
Digital Compulers . . . Missile Guidance . . . Communica- 
liens . . . Servo-Mechanisms . . . Shock andVibration 
. . . Circuitry. . . Remote Control . . . Heat Transfer 
. . . Sub-Miniaturization . . . Automatic Flight . . . 
Design tor Automation . . .Transistorization. 


You should have a Bachelor or Advanced 
Degree in EB, ME, Mathematics or 
Physics. A minimum of four years' design 
and development experience with special- 
ized electronic products is desired. 
Managerial positions also open. 


At RCA ... top laborato^ facilities, close 
association with outstanding scientists and 
engineers stimulate creative work. Planned 
advancement programs help you rise pro- 


fessionally and financially. Liberal company- 
paid benefits add to your security. Tuition- 
refund plan for graduate study. Reloca- 
tion assistance available. 


NOW. ..send a complete resume of education and experience to: Mr. John R. Weid, Employment Monager 

Dept. B-2C, Radio Corporation of America 
Camden 2, New Jersey 
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The Field of Research offers 

CAREERS 


ing port o< A GROWING COM- 
PANY — >llK OUTSTANDING 
PERSONNEL— or HIGH START- 
ING SALARIES — ond EXCEL- 
LENT WORKING CONDI- 
TIONS conroet 

Mr. 0. M. Holliday 




Immediate Openings in 

ACRODYNAMICS 
AERONAUTICAL ENGINEERIHS 
THERMODYNAMICS 
MECHANICAL ENOINEERINS 
AIRCRAFT INSTRUMENTATION 

MICROWAVE TECHNIQUES 
ANTENNA DESISN 


ENGINEER OR PHYSICIST 


SENIOR ELECTRONICS 


IIOR MECHANICAL 


. of COOK ELECTRIC COMPANY 
2700 N. Seuthpert Ayr., Chicogo, Illinois 
ing and AtonulocEufina Since 1897 


IS YOUR FUTURE as promising 

as a HELICOPTER' Si 


I 


We think the future of the helicopter is virtually un- 
limited. Why not make your future just as piomis- 

SIKORSKY, pioneer helicopter manufacturer. 


TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 


to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements are a challenge to skilled 
men— offer excellent opportunities to further your 
professional stature. 


Engineers whose abilities or experience qualify them 
for these responsible positions will enjoy a well- 
rewarded career with a secure future and many ben- 
efits for themselves and their families. 


sikoRSKY AIRCRAFT 

Bridgeport 1, Connecticut 
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VICKERS INC. 

Leader in oil hydroulici is csponding Its 
Aircraft 5alcs and Service Division, Ap- 

TECHAMIGAL 

SALES 

ENGINEERS 

engineering. Some esperience, in Missile 
Controls, Jet Engine Controls, Constont 
Speed Drives, Servomechanisms ond valves 
or AircroH Hydraulic Systems and Con- 
trols would be desirable. We alsa inrite 

in training for hydroulic soles. 

FIELD 

SERVICE 

ENGINEERS 

trical engineering degree for field service 
work reloting to nircroft hydroulic units. 


SALARIED PERSONNEL DEPARTMENT 

VICKERS me. 


SKILLED 

PILOTS 

^ AVAILABLE 

HOTS EMPLOYMENT AGENCY 


WASHINGTDK & N. Y. REPRESENTATION 





Open 
for 75 ENGINEERS 

* Airframes 

* Stress & Weights 

* Materials & Laboratory 

* Power Plant Design 

* Power Plant Operation 

* Hydraulics & Controls 

* Electricol, Radio & Instrument 

* Liaison 


IF you want immediate employment in an area where new 
horizons are opening in aviation, including latest develop- 
ments In In-ilight refueling — IF you want to live in the Sunny 
South — IF you hove experience in aircraft for any of the 
positions listed above, send a resume of your qualifications 


MR. A. V. WELSH 
Employment Manager 
P. O. Box 2287 
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YOUR 
CALLING CARD FOR 
A BRILLIANT FUTURE 


. RESEARCH 

ENGINEERS • development 

• DESIGN 


The Automotive Engineering Divi- 
sion o£ Chrysler Corporation in 

Detroit has attractive openings ior 

the iollowing categories:^ 

• Automotive Cas Turbine Research 
and Development 

• Advance Chassis Design-Particu- 
larly Suspensions, Accessory Drives 
and Brakes 

• Ordnance Materiel Design, Devet- 

• Automotive Structures — Develop- 
ment of bodies, frames, seals, and 
hardware. 


L. C. BETTEGA 


Bendix Missile SectioD is a major contractor in the U. S. Navy's guided 
missile program--a part of the "new look" in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel: Electronics Engineers, Elynamicists, Servo-Analysts, Streu 
Analysts, Project Coordinators, and Designers. Take time now to look 
into the opportunities whieh Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive, South Bend. Indiana. 



PERMANENT ASSIGNMENTS 


IN THE FIELD OF 

MILITARY WEAPONS SYSTEMS 

Missiles Reliability Studies Sonar 

Fire Central Radar Data Precasting 

REAL CAREER OPPORTUNITIES 

Spring Lobomlory . . , along with Ihe stobility of being part of the rapidly 
growing Vitro Corporation of America with 5 dlvatsilied aperalioos through- 





• Cultural advanlagot ol the notion's capllol 

Similar opportunities also available at West Orange, N. I- 
and Eglin Field, Florida Laboratories 

VITRO LABORATORIES 

962 WAYNE AVE. SILVER SPRING, MD. 
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DOUGLAS C-54-B 

• • • CASH SALE ONLY • • • 

DIRECT BY OWNER 

Approx. 1500 hrs. on Aitlrome since O.H. 

P&W R2000-7M2 Engines— Low Time 
Complete Airline Radio and Instiuments 
75 Hi-Density Seals 
Corgo Door — Heavy Floor 
Write, Wire, or phono 
— BEST OFFER- 

LOS ANGELES AIR SERVICE, INC. 

Municipal Airport Hawthorne, Calif. 

OSborne 6-0411 

EXECUTIVE AIRCRAFT 

^ ^ iiH 

‘'ATlANm SERVICE, INC. 

Internationol Harvester 
Great Lakes Carbon 

hove switched their R1830 overhouls to 

ENGINE WORKS 

Lambert Field Ine. St. Louis, Me. 

SPfCHl SERVICES ™ ™e AVIATION INBRSERT 

PjtRTS & SUPPLIES j 

INSTRUMENT SERVICE 

— R. K. Brown Co. 

PARTS SPECIALIST 

STROMBERG 

INJECTION CARBURETOR 
CARBURETORS PARTS ASSEMBLIES 
CAaBtlBETORS SUPPlIEO IN REPAIRAIIE 
CONDITION OR OVERHAULED 
AND CERTIFIED BY CAA APPROVED 

PARTS ALSO AVAILABLE FOR HOLLEY 

CAaeuREToas 

ELECTRONIC SPECIALISTS 
CUSTOM INSTALUTIONS OF 
ARC . . BENDIX . .COLLINS 
NARCO . . ECLIPSE . . SPERRY 
LEAR 

RIADING AVIATION SERVICE, INC. 

MUNICIPAL AIRPORT RtABINS. PA. 

NAVC0..KSH, 

^ ^ DC-3 LObESTER BEECH 

C INSTRUMENT 

Sales 6 Serv. lae. 
NY International Airport 

* CLASS 1. 2. i * 

£ unlimited 

OLB-Se7B TWX NYE-SSB 

sifop roilfPMfMr 

1 AIRCRAFT DEALERS | 

D^DRIVETERrotiLLS 

tool'sehv 

M 1 DESISN CONSULTANTS 
itttittt 1 EN6INEERE0 RBIUILDING 

PROFESSIONAL AIRCRAFT SERVICES 

a/"<iuia KEMMERT-WERNER TOLsao 


ATTENTION 


AIRLINE 

PURCHASING 

AGENTS 

RADIO EQUIPMENT 
& 

COMPONENT PARTS 

• 

PARTIAL LISTING 
ARC-1, MN62A, R5/ 
ARN 7, ART-13, APN-9, 
BC433G, MN26C, RTA1 B, 
ETC.-CONTROL BOXES, 
SHOCK MOUNTS, LOOPS 
LP21LM, LP21A 

AMPHENOL AN & UG 
CONNECTORS 


NEW, CURRENT GE & 
SYLVANIA RECEIVING 
& TRANSMITTING 
TUBES 

OHMiTE, IRC AND 
WARD LEONARD RE- 
SISTORS 

SPRAGUE, AEROVOX, 
ERIE, ASTRON AND 
SANGAMO CAPACI- 
TORS 

HICKOK, PRECISION 
APPARATUS, SIMPSON. 
WESTON AND TRIP- 
LETT TEST SETS AND 
METERS 

A letter on your station- 
ery will place your com- 
pany on our mailing list. 


MERRICK 

AVIATION 

ELECTRONICS 

166-08 DOUGLAS AVE. 
JAMAICA 33, N. Y. 


"Servicing the Airlines" 
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EXECUTIVE 

LODESTAR 

• NEW CUSTOM INTERIOR 

• TV-FM CABIN RADIO RECORDER 

• AIRFRAME LOW TIME SOH 

• DUAL FUEL SYSTEM 

• DUAL FLIGHT INSTRUMENTS 

• WRIGHT 1820-56 ENGINES 


Arailable For Inspection In Miami 


Priced For Quick Stic 
LOCKHEED 

EXECUTIVE TRANSPORT 

Cuiton convertloa complalalf aqulppad 
Eacallaol radio which includot Boadbc 

TA-18B 180 ehoan*] VHF. BondU HN- 
8ED oad AHC-19C ncnIaalioD roeoWon. 
Spodo] oqalpmoDl locludoi Loot L4 

prlco of 8120,000^)0 lacludot two cparo 

loro llmo ongtDoa aod iporo poili. 
AToUablo for doDoactralSea to lalereclod 

ATLANTIC AVIATION COUP. 
Teterboro Airport 

Toforboro, N. T> 

ToU Haditouck HslphU 8-1740 


Deol Direttiy With Owner 
Frederick B. Ayer 
of fen 




NO LIMITATIONS 


More speed, Performance and Safety 

WRIGHT OR P&W 

1350-HP 

Engines for your 

DC-3 OR LODESTAR 

STEWARD-DAViS INC. 

GARDENA, CALIF./ PL 4-3144 


NOTICE 

• FOR SALE • 

-BEECHCRAFT- 


CONTIRENTAL CAN COMPANY. INC. 


Komilton Stoedord 12D40-211-6101A1Z 

PROPELLER ASSEMBLY 

FOR AT-6 AIRPLANE 


TRADE AYER COMPANY 

Super -9 2 


HILLER HELICOPTER 


ENGINE WORKS 


i|eld, St. Louii, h 


R1820 : 
R1830 : 


FOR SALE 

LUXURIOUS LOCKHEED PV-1 

i&ligplul? 

ATUNTIC AMTIOnTeRVICE, Ihc. 


WANTED 


We Buy DC-3 and C-47 


REMMERT-WERNER. INC. 


AIRPLANES WANTED 
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EDITORIAL 


Why We Underestimate 
Soviet Airpower 

“You completely underestimate the Russian danger 
even in respect to technology. Russian work in aviation 
since 1946 has been completely consistent. Deviation 
occurs only in the political field. Many western visitors 
come to the conclusion that Russian aviation is just as 
poor as their technology in the civil sector. This is not 
true. The poor civil technology is actually a consequence 
of the Russian concentration on military technology. 

An "intensification of the Russian technological 
advance.s is to be expected since they are getting more 
young technicians and scientists who have been well 
educated and trained . . . 

This solemn warning was received by Aviation Week 
in a letter from an intemationallv known German air- 
craft designer who worked in Russia for more than five 
post war years. He now lives in the Western Zone of 
Germany. 

This is the judgment of a man who is technically quali- 
fied to evaluate modem aeronautical research and devel- 
opment and who has been working in the midst of the 
Russian military aviation picture until only a few years 
ago. 

It is a warning that should be carefully studied by the 
senatoR and representatives of the Armed Services and 
Appropriations Committees as they consider the Fiscal 
1956 research and dev-elopmenf budget for USAF, Navy 
and Army aviation. 

Unless the United States enlarges its current slim mar- 
gin of technological superiority over Russian airpower 
we will be doomed to defeat in another five to ten 
years. Without the foundation of an adequate research 
and development program backed by sufficient funds and 
a sense of national urgency our airpower technology 
cannot maintain the pace required for survival in the 
atomic “Age of Peril.” 

North American Shares 
Super Sabre Data 

In the constant struggle necessary' to protect its legiti- 
mate proprietary rights from encroachment by govern- 
ment officials and military brass with a socialistic 
economic outlook, the aircraft industry is often accused 
of taking a narrow selfish view of what should be broad 
problems of national welfare. 

The recent policy of North American Aviation, Inc. on 
the F-lOO Super Sabre accident investigation data offers 
specific evidence to refute this usuallv groundless charge. 
North American is a privately-owned corporation operat- 
ing under the spur of the profit motive in a highlv-com- 

titive industry. In the course of investigating the 

100 accident that cost the life of its chief test pilot. 
George Welch, its engineers developed considerable data 
on the stability and control problems of supersonic air- 
craft in addition to that unearthed by USAF and National 
Advisory Committee for Aeronautics. 

North American made this data available fo other 


firms with which it is competing for USAF and Navy 
high speed fighter contracts. A detailed report on the 
F-lOO data was prepared and submitted to other com- 
panies on request in addition to copies furnished both 
USAF and tlie Navy. The Navy’s Bureau of Aeronautics, 
which has no direct responsibility for the F-lOO program 
although it was encountering similar problems in its own 
highspeed fighters, was particularly grateful for the North 
American data and so stated to the company. Informal 
meetings also were held by North American engineers 
with Convair and Grumman to provide further details 
on the F-lOO data. 

This was a North American policy decision stimulated 
by its engineering vice-president. Ray Rice, and approved 
by top level management headed by fames H. Kindel- 
berger, board chairman, and Lee Ahvood, president. In 
explanation of this policy to Aviation Week, a North 


“The reasoning back of this action was simply that 
management felt that if we could save some other 
company or military test facility from having a fatal acci- 
dent we should do everything possible to prevent that 
possibility. 

"There is also the very broad thought that it was also 
of assistance to the defense program in the .development 
of supersonic aircraft.” 

North American management's decision on this matter 
has won tlie admiration of both the military services and 
their competitors whom it helped on a problem of vital 
national welfare. It is irrefutable evidence that the 
aircraft industry can and does place national welfare 
aliead of personal profit when the occasion demands. 

Pacific Wings Club 

San Francisco is an area steadily growing in aviation 
importance. Its magnificent new airport is an inter- 
national crossroads of the rising airline traffic to Asia 
and the Pacific i.slands. Both USAF and Navy aviation 
ha^ e important bases in the Bay area and the highspeed 
research laboratory of the National Advisory Commit- 
tee for Aeronautics is only a few miles down the 
peninsula. 

Indicative of San Francisco's growth as an aviation 
center is the establishment of the Pacific Wings Club. 
This group, now in its second year, aims to provide a 
focal point and facilities for aviation people in San 
Francisco and the Pacific islands similar to that afforded 
by the Wings Qub in New York. It now has more 
than 200 members and club rooms in the Sheraton- 
Palace Hotel. 

John Felton Turner of the California Aeronautics 
Commission is now sen'ing as president. Among its 
members are such familiar aviation names as ’Terry 
Drinkwater, president of Western Airlines, Smith de 
France, head of NACA's Ames Laboratory, and Col. 
Clarence Young, vice president of Pan American World 
Ainvays. 

TTie Pacific Win^ Club is off to a good start. It 
can perform a pleasant and useful function. We wish it 
well. —Robert B. Hotz 
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Tlio mimitc a nuximi militaiy plain' 
leaves the gmiiml, electric power jii.st 
abotit takes over. Fire control, navi- 
gation, ratlin, oven cooling ... all are 
electriral- Ami every system must lie 
right heforc takc-olF. 

This precise power package . . . 
latest prcxUift of Leach inter-company 
teamwork . . , brings new accuracy 
to ou-tlic-ground service. Its 400-eyele 
power, regulated to unusually narrow 
limits, more than matches the precision 
of the airhornc units being cbcckeci 
out. It liel|)s make modem Higbt . . . 
rind fig/it . , , practical. 

Leach Coqioratinn is umi.sualb- well 
erpiipped to deliver such specialized 
projects. It.s centralized rexponsihililii 
assures you of pnielucts . . . either 
components or complete systems . . . 
conskstentb- lops both in efficii'iies- 
and dollar value. 


precise power 
before take-off 


LEACH 


CORPORATION / INET PRECISE POWER DIVISION 


lEACH MlAY DIVISION 
eAlMCK SENfRAroa DIVISION 
INET PRECISE POWER DIVISION 
JEFFRIES TRANSFORMER DIVISION 


SERVING INOUS7SV IN THE USORATORr . . . IN THE PtANr...ON 7HE GROUND ... IN IHE AIR 



0Nirwt> STATS8 Alo nones 


INC. 

PACKAGED FUNCnONAi COMPONENTS 


^ B-47 “STRATOJE 

Uses this Amplifier and Power Supply Rack ... another 
Servomechanisms’ 

“building block" system 


EASTERN DIVISION... Post anJ Stewart AvES.. Westbury. N. V. WESTERN DIVISION ... 316 Washington St. El Segugdo. Calit 



